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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains infor- 
mation that can be applied in man- 
aging farms and woodlands; in selecting 
sites for roads, ponds, buildings, and 
other structures; and in judging the 
suitability of tracts of land for agricul- 
ture, industry, and recreation. 


Locating Soils 


All the soils of Macomb County are 
shown on the detailed map at the back 
of this publication. This map consists 
of many sheets made from aerial photo- 
graphs. Each sheet is numbered to cor- 
respond with a number on the Index to 
Map Sheets. 

On each sheet of the detailed map, 
soil areas are outlined and are identified 
by symbols. All areas marked with the 
same symbol are the same kind of soil. 
The soil symbol is inside the area if 
there is enough room; otherwise, it is 
outside and a pointer shows where the 
symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units”. can 
be used to find information. This guide 
lists all the soils of the county in alpha- 
betic order by map symbol and gives 
the capability classification and wood- 
land classification of each soil. It also 
shows the page where each soil and 
each classification is described. 

Other classifications can be developed 
by using the map and information in 
the text to group soils according to their 
suitability or limitations for a partic- 
ular use. Translucent material can be 
used as an overlay over the soil map and 
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colored to show soils that have the same 
limitation or suitability. For example, 
soils that have a slight limitation for a 
given use can be colored green, those 
with a moderate limitation can be 
colored yellow, and those with a severe 
limitation can be colored red. 

Farmers and those who work with 
farmers can learn about use and man- 
agement of the soils from the soil! de- 
scriptions and from the discussions of 
the capability units and woodland suit- 
ability groups. 

Foresters and others can refer to the 
section “Woodland,” where the soils of 
the county are grouped according to 
their suitability for trees. 

Game managers, sportsmen, and 
others can find information about soils 
and wildlife in the section “Wildlife.” 

Community planners and others can 
read about soil properties that affect the 
choice of sites for nonindustrial build- 
ings and for recreation areas in the sec- 
tion “Use of the Soils for Community 
Development.” 

Engineers and builders can find, un- 
der “Engineering Uses of the Soils,” 
tables that contain estimates of soil 
properties and information about soil 
features that affect engineering prac- 
tices. 

Scientists and others can read about 
how the soils formed and how they are 
classified in the section “Formation and 
Classification of the Soils.” 

Newcomers in Macomb County may 
be especially interested in the section 
“General Soil Map,” where broad pat- 
terns of soils are described. They may 
also be interested in the section “Gen- 
eral Nature of the County.” 
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ACOMB COUNTY is in the southeastern part of 
Michigan (fig. 1). It has a total area of 807,840 
acres, or 481 square miles. Mount Clemens is the county 
seat. In 1965, the population totaled nearly 520,000. 
Farming, especially dairy farming, is the major en- 
terprise. Most forested areas have been cleared and 
are used for such crops as small grain, corn, beans, 
vegetables, and hay. Some areas are in pasture, and 
some are in trees or are idle. 
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Figure 1.—Location of Macomb County in Michigan. 


Small industries occur throughout the county, and 
industry is expanding rapidly in the southern part, 
which is in the metropolitan area of Detroit. There is 
a great demand for vegetables, ornamental shrubs, 
sod for lawns, and tree fruits. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soils are in Macomb County, where they are lo- 
cated, and how they can be used. The soil scientists 
went into the county knowing they likely would find 
many soils they had already seen and perhaps some 
they had not. They observed the steepness, length, 
and shape of slopes; the size and speed of streams; 
the kinds of native plants or crops; the kinds of rock; 


and many facts about the soils. They dug many holes 


to expose soil profiles. A profile is the sequence of nat- 
ural layers, or horizons, in a soil; it extends from the 
surface down into the parent material that has not 
been changed much by leaching or by the action of 
plant roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles 
with those in counties nearby and in places more dis- 
tant. They classified and named the soils according to 
nationwide, uniform procedures. The soil series and 
the soil phase are the categories of soil classification 
most used in a local survey (7).? 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface 
layer, all the soils of one series have major horizons 
that are similar in thickness, arrangement, and other 
important characteristics. Each soil series is named 
for a town or other geographic feature near the place 
where a soil of that series was first observed and 
mapped. Boyer and Lapeer, for example, are the 
names of two soil series. All the soils in the United 
States having the same series name are essentially 


‘Italic numbers in parentheses refer to Literature Cited, page 
108. 
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alike in those characteristics that affect their behavior 
in the undisturbed landscape. 

Soils of one series can differ in texture of their 
surface layer and in slope, stoniness, or some other 
characteristic that affects use of the soils by man. On 
the basis of such differences, a soil series is divided 
into phases. The name of a soil phase indicates a fea- 
ture that affects management. For example, Boyer 
loamy sand, 0 to 2 percent slopes, is one of several 
phases within the Boyer series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the boun- 
daries of the individual soils on aerial photographs. 
These photographs show woodlands, buildings, field 
borders, trees, and other details that help in drawing 
boundaries accurately. The soil map at the back of this 
publication was prepared from the aerial] photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a map- 
ping unit is nearly equivalent to a soil phase. It is not 
exactly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of soil of 
some other kind that have been seen within an area 
that is dominantly of a recognized soil phase. 

Some mapping units are made up of soils of differ- 
ent series, or of different phases within one series. 
One such mapping unit shown on the soil map of 
Macomb County is a soil complex. A soil complex con- 
sists of areas of two or more soils, so intricately 
mixed or so small in size that they cannot be shown 
separately on the soil map. Each area of a complex 
contains some of each of the two or more dominant 
soils. and the pattern and relative proportions are 
about the same in all areas. The name of a soil com- 
plex consists of the names of the dominant soils, 
joined by a hyphen. Brevort-Selfridge complex is an 
example. 

In most areas surveyed there are places where the 
soil material is so rocky, so shallow, or so severely 
eroded that it cannot be classified by soil series. These 
places are shown on the soil map and are described in 
the survey, but they are called land types and are 
given descriptive names. Made land is a land type in 
Macomb County. 

While a soil survey is in progress, soil scientists take 
soil samples needed for laboratory measurements and 
for engineering tests. Laboratory data from the same 
kinds of soils in other places are also assembled. Data 
on yields of crops under defined practices are assem- 
bled from farm records and from field or plot experi- 
ments on the same kinds of soils. Yields under defined 
management are estimated for all the soils. 

The soil scientists set up trial groups of soils on the 
basis of yield and practice tables and other data they 
have collected. They test these groups by further 
study and by consultation with farmers, agronomists, 
engineers, and others. Then they adjust the groups 
according to the results of their studies and consulta- 
tion. Thus, the groups that are finally evolved reflect 
up-to-date knowledge of the soils and their behavior 
under present methods of use and management. 
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General Soil Map 


The general soil map at the back of this survey 
shows, in color, the soil associations in Macomb Coun- 
ty, Michigan. A soil association is a landscape that 
has a distinctive proportional pattern of soils. It nor- 
mally consists of one or more major soils and at least 
one minor soil, and it is named for the major soils. 
The soils in one association may occur in another, but 
in a different pattern. 

A map showing soil associations is useful to people 
who want a general idea of the soils in a county, who 
want to compare different parts of a county, or who 
want to know the location of large tracts that are 
suitable for a certain kind of land use. It is useful 
also in watershed management, woodland manage- 
ment, and community development. Such a map is not 
suitable for planning the management of a farm or 
field, or for selecting the exact location of a road, 
building, or similar structure, because the soils in any 
one association ordinarily differ in slope, depth, stoni- 
ness, drainage, and other characteristics that affect 
management. 

The nine soil associations in the county are dis- 
cussed in the following pages. 


i. Lapeer-Miami-Celina association 


Gently sloping to rolling, well drained and moderately 
well drained soils that have a dominantly medium tex- 
tured and moderately fine textured subsoil; on up- 
lands 


This association is made up of well drained and 
moderately well drained, gently sloping to rolling 
soils that formed in glacial till consisting of sandy 
loam, loam, and silt loam. It is on low moraines in 
the uplands. The areas occur in the western two- 
thirds of Bruce Township and extend through the 
center of Washington Township and into Shelby 
Township. This is the most hilly part of the county. 
Next to the major drainageways are small areas that 
are steeper than elsewhere. This association covers 
about 7 percent of the county. 

Lapeer soils make up about 35 percent of this as- 
sociation, Miami soils 30 percent, and Celina soils 10 
percent. Lapeer and Miami soils are well drained, and 
Celina soils, which are below them on the landscape, 
are moderately well drained. The rest of the acreage 
consists of moderately well drained Dryden soils, well 
drained Sisson soils, somewhat poorly drained Locke 
soils, and many small, wet depressions that contain 
poorly drained mineral and organic soils. 

This association is fairly well suited to crops, and 
most of it is cultivated. Some areas are in woodlots 
less than 40 acres in size, and some are in orchards. 
Most farms have a few areas that are too steep or 
too wet for cultivated crops. Control of erosion is the 
chief management problem. 

Slope is the main limitation to use of these soils 
as residential and recreational areas. The limitation 
is slight on the gently sloping soils, but it is severe on 
the steeper soils. The slope causes difficulty in laying 
out streets and utility lines and in constructing houses. 
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Most of the soils are suitable for use as foundation 
material for houses, streets, and highways. 


2. Conover-Parkhill-Locke association 


Nearly level to gently sloping, somewhat poorly 
drained and poorly drained soils that have a moder- 
ately fine textured and medium-textured subsoil; on 
uplands 


This association is made up of somewhat poorly 
drained and poorly drained, nearly level to gently slop- 
ing soils that formed in glacial till consisting of loam, 
silt loam, and sandy loam. It is on glacial till plains 
and moraines in the uplands. The areas occur in 
Richmond and Armada Townships, the northern part 
of Ray Township, and the eastern third of both Bruce 
and Washington Townships. The association also cov- 
ers the large water-laid moraine that extends south- 
ward from the center of Lenox Township through the 
city of Mount Clemens. This part of the county is 
gently undulating and has broad drainageways and 
depressions. This association covers about 40 percent 
of the county. 

Conover soils make up about 30 percent of this as- 
sociation, Parkhill soils 25 percent, and Locke soils 25 
percent. The rest of the acreage is 10 percent Ensley 
soils and 10 percent small areas of Blount, Sims, Dry- 
den, and Celina soils. Parkhill and Ensley soils are 
slightly lower on the landscape than the rest of the 
soils and are more poorly drained. 

This association is one of the best in the county for 
crops. The soils in it are medium to high in fertility 
and respond readily to management. Nearly all areas 
have been cleared and are cultivated. Excessive wet- 
ness is the main limitation. 

Excessive wetness and slow runoff are severe lim- 
itations to use of this association as residential and 
recreational areas. These limitations cause difficulty in 
laying out streets and utility lines and in construct- 
ing houses. Highways break up readily because of 
frost heaving and excessive wetness. 


3. Hoytville-Sims-Nappanee-Blount association 


Nearly level to gently sloping, poorly drained and 
somewhat poorly drained soils that have a dominantly 
fine textured subsoil; on uplands 


This association is made up of poorly drained and 
somewhat poorly drained, nearly level to gently slop- 
ing soils that formed in glacial till consisting of clay 
loam, silty clay loam, or clay. It is on glacial till plains 
and moraines in the uplands. The areas occur in the 
northeastern corner and southern part of Richmond 
Township, in parts of Ray, Lenox, Macomb, and 
Chesterfield Townships, and on a water-laid moraine 
in the south-central part of the county. These parts 
of the county have broad drainageways and depres- 
sions. The association covers about 8 percent of the 
county. 

Hoytville soils make up about 25 percent of this as- 
sociation, Sims soils 25 percent, Nappanee soils 20 
percent, and Blount soils 20 percent. Hoytville and 
Sims soils, which are in drainageways and depres- 
sions, are poorly drained. Nappanee and Blount soils, 


which are in slightly higher areas, are somewhat 
poorly drained. The rest of the acreage consists of 
small areas of Conover, Parkhill, Locke, and Ensley 
Sots all of which are coarser textured than the major 
soils. 

This association is well suited to crops. Drainage 
is a major problem, especially in areas of Hoytville 
and Sims soils. Water ponds in low places and hin- 
ders farmwork in spring and after rains. Drainage is 
difficult in some areas because suitable outlets are 
lacking and the soils are high in clay content. 

Most of this association has severe limitations for 
use as residential and recreational areas. A high wa- 
ter table and poor surface drainage cause difficulty in 
laying out streets and utility lines and in construct- 
ing houses. 


4. Toledo-Paulding association 


Nearly level, poorly drained soils that have a fine- 
textured subsoil; on lake plains 


This association is made up of poorly drained, near- 
ly level soils that formed in lake-laid clay. The main 
area extends along Lake St. Clair from New Balti- 
more to the southern border of the county. The land- 
scape ranges from slightly depressional to gently slop- 
ing. This association covers about 4 percent of the 
county. 

Toledo soils make up about 45 percent of this as- 
sociation, and Paulding soils 40 percent. The rest of 
the acreage is made up of a few small areas of Bre- 
vort, Selfridge, and Lenawee soils. 

This association has moderate limitations for farm- 
ing because the soils are clayey and are difficult to 
drain. They are the finest textured soils in the county. 
The water table is near the surface in undrained areas, 
and the soils dry out slowly in spring and after rains. 
Planting and harvesting are difficult because farm ma- 
chinery bogs down readily during wet periods. 

Most of this association has severe limitations for 
use as residential and recreational areas. The high 
water table and the clayey soil material cause diffi- 
culty in laying out streets and utility lines and in con- 
structing houses. Highways heave and crack readily 
because the soils swell when wet and shrink when dry. 


5. Lenawee-Corunna-Lamson association 


Nearly level, poorly drained soils that have a mod- 
erately fine textured to moderately coarse textured 
subsoil; on lake plains 


This association is made up of poorly drained, near- 
ly level soils that formed in lake-laid sediments and 
other sediments. It is on lake plains throughout the 
southern half of the county where the relief is slightly 
depressional to gently sloping. This association covers 
about 20 percent of the county. 

Lenawee soils make up about 40 percent of this as- 
sociation, Corunna soils 30 percent, and Lamson soils 
10 percent. These soils are level or nearly level, but 
Corunna soils generally are lower on the landscape 
and, in many places, are in natural drainageways. 
Lenawee soils have clay loam in the surface layer and 
upper part of the subsoil and silty clay loam in the 
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lower part of the subsoil. Corunna soils have sandy 
loam in the surface layer and subsoil. Lamson soils 
have fine sandy loam in the surface layer and subsoil. 
The rest of the association consists of small areas of 
Brevort, Del Rey, Fulton, Minoa, Selfridge, and Tol- 
edo soils. 

This association is well suited to crops. The water 
table is high, however, and drainage is the chief man- 
agement problem. Water ponds in low places and hin- 
ders farmwork in spring and after rains. Drainage is 
difficult in some places because suitable outlets are 
lacking. 

Most of this association has severe limitations for 
use as residential and recreational areas. The high wa- 
ter table and poor surface drainage cause difficulty in 
laying out streets and utility lines and in constructing 
houses. 


6. Oakville-Boyer-S pinks association 


Nearly level to hilly, well-drained soils that are coarse 
textured or moderately coarse textured throughout; 
on lake plains, beach ridges, and outwash plains 


This association is made up of well-drained, nearly 
level to hilly soils that formed in lake-laid sediments, 
other sediments, and glacial outwash. The largest area 
is in the western part of Washington and Shelby 
Townships. Another area is a prominent ridge in the 
northern part of the county. The landscape is one of 
hilly areas, numerous narrow outwash plains, and 
small wet depressions. This association covers about 8 
percent of the county. 

Oakville soils make up about 60 percent of the as- 
sociation, Boyer soils 20 percent, and Spinks soils 10 
percent. Boyer soils are underlain by sand and gravel; 
Oakville and Spinks soils are sand throughout. The re- 
maining 10 percent of the acreage consists of small 
areas of Au Gres, Dryden, Gilford, and Wasepi soils. 

Most of this association has severe limitations for 
use as cropland. Many areas are too steep or too sandy 
and generally are droughty in midsummer. The slopes, 
which are short and irregular, make contour farming 
and construction of terraces difficult. 

Slope is the main limitation to use of this 
association as residential and recreational areas. 
The limitation is slight in the nearly level and 
gently sloping areas. It is severe in the steeper areas, 
where it is difficult to lay out streets and utility lines 
and to construct houses. Boyer soils are a potential 
source of sand and gravel and of good foundation 
material for houses, streets, and highways. 


7. Selfridge-Au Gres, loamy substratum-Metamora 
association 


Nearly level to gently sloping, somewhat poorly drained 
soils that have a coarse-textured to moderately fine 
textured subsoil; on lake plains and glacial till plains 


This association is made up of somewhat poorly 
drained, nearly level to gently sloping soils that formed 
in sandy and loamy sediments underlain by finer 
textured material at a depth of 18 to 60 inches. It 
is chiefly in Macomb and Sterling Townships. This 
association covers about 6 percent of the county. 


Selfridge soils make up about 40 percent of this 
association, Au Gres, loamy substratum, 30 percent, 
and Metamora soils 20 percent. Au Gres soils are un- 
derlain by loam to silty clay. Metamora and Selfridge 
soils are underlain by loam to silty clay loam. The 
remaining 10 percent of the acreage consists of small 
areas of Au Gres, Brevort, and Lenawee soils. 

Large areas of this association are used for vege- 
tables. Selfridge and Au Gres soils are low in natural 
fertility and are subject to soil blowing. All the soils 
need drainage. 

Most areas have severe limitations for use as residen- 
tial sites. A seasonal high water table limits the func- 
tioning of septic tank filter fields and causes wet base- 
ments. The underlying material makes a fair to poor 
foundation for buildings. The limitations for use as 
recreational areas are moderate. Depressions in the as- 
sociation are wet and dry out slowly in spring and 
after rains. The sandy areas are good for trails and 
campgrounds. 


8. Wasepi-Au Gres association 


Nearly level to gently sloping, somewhat poorly 
drained soils that are coarse textured or moderately 
coarse textured throughout; on outwash plains and 
lake plains 


This association is made up of somewhat poorly 
drained, nearly level to gently sloping soils that formed 
in water-laid sand to sandy loam over sand or sand 
and gravel. The areas are on outwash plains and lake 
plains. The largest area is in the eastern part of 
Shelby and Sterling Townships. Another area extends 
from the town of Richmond southward through the 
center of Lenox Township. A third area is in the 
southwestern corner of the county. The association 
covers about 5 percent of the county. 

Wasepi soils make up about 45 percent of this as- 
sociation, and Au Gres soils 40 percent. Wasepi soils 
are underlain by stratified sand and gravel; Au Gres 
soils are underlain by sand to a depth of 5 feet or 
more. The remaining 15 percent of the acreage con- 
sists of small areas of Boyer soils and of Au Gres and 
Oakville soils that have a loamy substratum. 

Most of this association is cultivated. Fairly exten- 
sive areas are used for vegetables. Overcoming low 
ety. and controlling wetness are the main prob- 
ems. 

This association has moderate to severe limitations 
for use as residential sites. A seasonal high water 
table limits the functioning of septic tank filter fields 
and causes wet basements. Also, effluent moves rapidly 
through the sandy material and can contaminate a 
water supply that is near the surface. The limitations 
for use as recreational areas are moderate because 
depressions in this association are wet in spring and 
after heavy rains. Some areas are a good source of 
base material for trails, roads, and buildings. 


9. Cohoctah-Ceresco-Shoals-Sloan association 


Nearly level, poorly drained and somewhat poorly 
drained soils that are moderately coarse textured or 
medium textured throughout; on flood plains 
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This association is made up of poorly drained and 
somewhat poorly drained, nearly level soils that formed 
in material deposited by streams. It occurs along the 
major drainageways. The widest area borders the 
Clinton River and the North Branch. This association 
covers about 2 percent of the county. 

Cohoctah soils make up about 25 percent of this 
association, Ceresco soils 20 percent, Shoals soils 20 
percent, and Sloan soils 20 percent. The rest is about 
10 percent Saranac soils and 5 percent small, mucky 
areas. 

Excess wetness and meandering streams severely 
limit use of the association for crops. Flooding is com- 
mon in spring and during wet periods. 

The limitations for residential and recreational uses 
are severe. Periodic flooding causes damage to build- 
ings, roads, and lawns and, at times, causes the mal- 
function of sewage systems. 


Descriptions of the Soils 


In this section the soils of Macomb County are de- 
scribed in detail. The procedure is to describe first the 
soil series and then the mapping units in that series. 
Thus, to get full information on any one mapping unit, 
it is necessary to read both the description of that unit 
and the description of the soil series to which it be- 
longs. Following the soil name in the description of 
each mapping unit is the symbol used to identify that 
unit on the detailed soil map at the back of the 
publication. 

The soil series contains a brief description of the 
surface layer, subsoil, and underlying material and a 
much more detailed description of the same profile that 
scientists, engineers, and others can use in making 
highly technical interpretations. The profile is con- 


sidered typical, or representative, of all the mapping 
units of the series. If the profile of a given mapping 
unit differs from this typical profile, the differences 
are stated in the description of the mapping unit, un- 
less they are apparent in the name. In describing the 
mapping units, some of the major limitations or 
hazards that affect the production of crops or tame 
pasture are mentioned. 

In describing the typical profile, the scientist as- 
signs a symbol to each horizon, for example, “Al.” This 
symbol has special meaning for soil scientists. Most 
readers will need to remember only that all letter 
symbols beginning with “A” are surface and subsur- 
face soil; those beginning with “B” are subsoil; and 
those beginning with “C” are substratum, or parent 
material. 

The color of the soil is designated in the profile 
description by words, such as “dark brown,” and by 
symbols, such as “10YR 4/8.”’ These symbols, called 
Munsell color notations, are used by soil scientists to 
evaluate soil colors precisely. Unless otherwise stated, 
the color refers to that of the soil when moist. 

Soil structure is an indication of the way the in- 
dividual soil particles are arranged in larger clusters, 
or aggregates, and the amount of pore space between 
the grains. It is determined by the strength or grade, 
the size, and the shape of the aggregates. Structure is 
described in the profile by such terms as “weak, fine, 
angular blocky structure.” 

Many of the technical terms used in this section are 
defined in the Glossary. The acreage and proportionate 
extent of the mapping units are shown in table 1. 

The “Guide to Mapping Units” at the back of the 
publication lists all of the mapping units in the county 
and shows the capability unit and the woodland suit- 
ability group. The page where each of these groups is 
described is also given. 


TABLE 1.—Approximate acreage and proportionate extent of the sotla 


Au Gres sand, 0 to 6 percent slopes 


Au Gres sand, loamy substratum, 0 to 6 percent slopes ------- 
Blount loam, 0 to 2 percent slopes -.-.---_------------------- 
Blount loam, 2 to 6 percent slopes __________---------------- 
Boyer loamy sand, 0 to 2 percent slopes _.______.__--_-------- 
Boyer loamy sand, 2 to 6 percent slopes _._._._-.------------- 
Boyer loamy sand, 6 to 12 percent slopes _...---.--..--------- 
Boyer sandy loam, 0 to 2 percent slopes _..____-----__-------- 
Boyer sandy loam, 2 to 6 percent slopes -.._...-----_-------- 
Boyer sandy loam, 6 to 12 percent slopes ..._.--------------- 
Boyer sandy loam, 12 to 18 percent slopes __.._..-..._-_------ 
Boyer sandy loam, 18 to 25 percent slopes ------------------- 
Boyer gravelly loamy sand, loamy subsoil variant, 2 to 6 percent slopes --------_-------------- 


Brevort-Selfridge complex 


Celina loam, 0 to 2 percent slopes --.--------.---------------- 
Celina loam, 2 to 6 percent slopes ________--_---------------- 


Ceresco fine sandy loam 
Cohoctah fine sandy loam 


Conover loam, 0 to 2 percent slopes _....._.--_..------------- 


Conover loam, 2 to 6 percent slopes 
Corunna sandy loam 


Del Rey loam, 0 to 2 percent slopes _..___.-____--__---------- 
Del Rey loam, 2 to 6 percent slopes -_.___.-_...-------------- 


Del Rey-Metamora sandy loams, 0 to 2 percent slopes 
Del Rey-Metamora sandy loams, 2 to 6 percent slopes 


Dryden sandy loam, 0 to 2 percent slopes __-___--------------- 


Percent 


Pe, ppp 
i] 


- 


a 
Mw hb nisnoo 


i ESS 00) 
ewan TAhyQO Wows 


~ 
” 


6 SOIL SURVEY 


Table 1.—Approximate acreage and proportionate extent of sotls—Continued 


Soil Acres Percent 

Dryden sandy loam, 2 to 6 percent slopes _______-______--__------------------------------- 1,273 4 
Edwards: ‘muek 7 226c.000 2 5-Goo4 kath Bee Dk Sa ee he te Se ek at Ste 130 (*) 
Enagley-Parkhill ‘complex: 2662235235 occ Sescce se ect enceechseowedeeecedeeketeodeeaussees 4,714 1.5 
Fulton sandy loam, 0 to 2 percent slopes ______________--__-_----__------------------------ 453 mI 
Fulton loam, 0 to 2 percent slopes ___..-.....---..-------------------+---------- eee ee eee 2,063 Ay A 
Gilford. ‘sandy ‘loam. .-..:.2-5.05 Secs.c2 550 22 so teed Seed ce cose achat ea gues ede eee 8,175 1.0 
Gilford sandy loam, silty subsoil variant ________----__------------------------------------ 889 3 
Granby: loamy fine: sand: ...2s. 222.2 nce sic ect ees cee ee neck lee ects ec ese ke ke eee 5,447 18 
‘Hoytville: clay: loam: 122) ..22.-22222 usec Soe tect stietande ll etbeciestececieselSecteueceuece’S 7,627 2.5 
Lamson fine sandy loam ._.-.-.----------------- ee ee eee 5,030 1.6 
Lapeer sandy loam, 2 to 6 percent slopes _____--------------------------------------------- 4,591 1.5 
Lapeer sandy loam, 6 to 12 percent slopes __-.--.-------------------------------+---------- 9 
Lapeer sandy loam, 12 to 18 percent slopes --. 2 
Lapeer sandy loam, 18 to 25 percent slopes ---- (’) 
Lenawee: clay: loam’. so2c5.0 fs. oc cS elated ol tdet fheeede est pedse sence eette 8.3 
Lenawee-Selfridge complex _______---------------------------+---------------------------- «5 
Linwood ‘muek~.2.2.00-s0052 5s seeetev ect oc ttc are soe ee eee chee eee btu eked ke 3 
Locke sandy loam, 0 to 2 percent slopes -.--._---------------------------------- ++ ~~ 3.6 
Locke sandy loam, 2 to 6 percent slopes _____-_-------------------------------------------- a 
Locke very cobbly sandy loam, 0 to 6 percent slopes _______.------------------------------- () 
Lupton muck: 2322 sancd cece bela Clee ek comet Seiten Sot eobeue daceu dhs ge tteatae decease coe 5) 
Mades land: 3-22 «Seu Moot eee eee ee eede eee elo Selo baatecowatecloeeeetotes eeeeugcwes 1.8 
Metamora fine sandy loam, 0 to 2 percent slopes ______..--.-_.------__--_------------------ 9 
Metamora fine sandy loam, 2 to 6 percent slopes -..-_.--..--.-----.------------------------ Ll 
Metea sand, 0 to 2 percent slopes _.....__.---------------------- ee eee eee eee al 
Metea sand, 2 to 6 percent slopes ________-_--___-__----------------------------------------- 2 
Miami loam, 2 to 6 percent slopes _______.....-_.------ een ee nee eee eee eee 1.0 
Miami loam, 6 to 12 percent slopes .._.._--..--.---.---------- eee ee ee eee eee 1.0 
Miami loam, 12 to 18 percent slopes ____________-.-______-------_-------------------------- 2 
Miami loam, 18 to 26 percent slopes _________.__.__.__--..__------ eee eee ee eee (*) 
Minoa fine sandy loam, 0 to 4 percent slopes ....-------------------- eee ee eee eee 9 
Nappanee loam, 0 to 2 percent slopes _...____----------------------------- ee ee eee 3 
Nappanee clay loam, O“to ‘2-percent slopes: 2.2.22 22 ees eee ere ee eae ek ee eecse ele 1.4 
Nappanee clay loam, 2 to 6 percent slopes ___.._..._.._.-------------------------- eee ee 4 
Oakville fine sand, 0 to 6 percent slopes ..._.._.-_- ee ee ee eee 2.1 
Oakville fine sand, loamy substratum, 0 to 6 percent slopes __ a) 
Parkhill: Votan 285: eh aah Winch gets 9 oy dae ata EAD tea nl 5.7 
Paulding clay 2.2:cccecocovese zest reee see blmes Touetebec ch lmcetoose seteeetesleeneeeee remot 7 
Sanitary-dand ‘fill sios0r222 csi cute heme ch oeetee a cceed seer ceeecedebiacteateeswece see 3 
Saranac clay: loam?2:2.ec.2is52 Get fo oe neha cate ecole uet ee eseces Seeecee ecu dte wee 4 
Selfridge fine sand, 0 to 2 percent slopes ____..__._-----.--------------------------__----_-- 5.8 
Selfridge fine sand, 2 to 6 percent slopes _-_.__.-----------.------------------- +--+ eee 8 
Selfridge-Lamson complex, 0 to 2 percent slopes --.-_------------------------------~----.--- 3 
Selfridge-Lenawee complex, 0 to 4 percent slopes _-..-..----._-__-------_-----------__------ 7 
Shoals: loam: 2s.c-S2ecccc5s 2s 5c kesh le ee cee tees ce vee c eu aol ee Ue ot te nicceu coe A 
Simsclay. loam: == 2.55 :25h200 <cachcuescut ss codue wet soultestecaews eh. cheeses ecco ss 4.7 
Sisson fine sandy loam, 2 to 6 percent slopes .-_..__.--_----._------------------------__---- 2 
Sisson fine sandy loam, 6 to 12 percent slopes .....-..--------------------------------+---- (’) 
Sloan loam=<<...o22.0c0% oi o2 4 Seek oie eee cee hs ceo tc ee at eee, 9 
Spinks loamy sand, 0 to 2 percent slopes __.._..__-------------------------------------_-- 5 
Spinks loamy sand, 2 to 6 percent slopes _____.---.---------.---------~-------+---- eee 3 
Spinks loamy sand, 6 to 12 percent slopes __.......-....--------------- eee een eee () 
Tawas muck) 2. costo oe outs oun ae aera eee Gee nee ace bate eda Seen cece atau ceetetes 2 
Toledovsilty clay loam. 2>-2.-2. 3.3 ee oe ee ee See ee eae eet Sanees cece ced 5.4 
Toledo:clay 22:22. 2o2c2c.4 stds ococenshoseusse bevaod dec ecee ee eet erceececacbouce soll ont A 
Urban: land) 23. 4o ceo ce Nie oa oe roe Ree te te Maras ale ye EP re ae a ae 6 
Wasepi loamy sand, 0 to 2 percent slopes __.__.__.-__-.---.---------------------_-------- 7 
Wasepi loamy sand, 2 to 6 percent slopes ________-__.__----------------------------------- Al 
Wasepi sandy loam, 0 to 2 percent slopes __..____--__..----.--- 1.3 
Wasepi sandy loam, silty subsoil variant, 0 to 4 percent slopes --- 8 
Wasepi-Au Gres complex, 0 to 4 percent slopes __.__-.-..-..-------------------------------- 4 
Willette muck: of2 2525250 0fe ons ee ccoscee cecil See eee oe ee bet bt eee See ew (‘) 

Miscellaneous’: 227 on bos SoSich aa ecee tec at eee dect ets seco. cee st cece sues cece, 2.2 


*Less than 0,1 percent. 
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Au Gres Series 


The Au Gres series consists of somewhat poorly 
drained soils that formed in deep sand. These soils 
have nearly level to gentle slopes and occur through- 
out the county. Au Gres soils were mapped alone and 
also in a complex with the Wasepi soils. 

The surface layer of a typical Au Gres soil is very 
dark gray sand about 8 inches thick. The subsurface 
layer, about 1 inch thick, is light brownish-gray, loose 
sand. The subsoil is dark-brown, yellowish-brown, and 
pale-brown, loose sand about 31 inches thick. The un- 
derlying material is light brownish-gray and gray, 
loose, neutral to calcareous sand. 

Au Gres soils are moderate in organic-matter content 
and low in natural fertility. Permeability is very rapid, 
and the available moisture capacity is very low. Runoff 
‘is very slow. These soils are sometimes difficult to 
work because of a seasonal high water table. 

The native vegetation consists of hardwoods, chiefly 
aspen, oak, and maple. Most areas are used for grain, 
hay, and pasture. Small areas are wooded or are idle. 

A typical profile of Au Gres sand, 0 to 6 percent 
slopes, SE14SW14SEY, sec. 12, T. 3 N., R. 12 E.: 


Ap—0 to 8 inches, very dark gray (10YR 3/1) sand; weak, 
fine, granular structure; very friable; many roots; 
slightly acid; abrupt, smooth boundary. 

A2—8 to 9 inches, light brownish-gray (10YR 6/2) sand; 
single grain; loose; few roots; slightly acid; 
abrupt, wavy boundary. 

B2lir—9 to 18 inches, dark-brown (10YR 3/8) sand; com- 
mon, fine and medium, distinct mottles of light 
brownish gray (10YR 6/2); single grain; loose; 
few roots; slightly acid; clear, wavy boundary. 

B22ir—18 to 24 inches, yellowish-brown (10YR 5/4) sand; 
many, fine, faint mottles of yellowish brown 
(10YR 5/6) and many, medium, distinct mottles of 
light brownish gray (10YR 6/2); single grain; 
loose; few roots; slightly acid; clear, wavy bound- 


ary. 

B3—24 to 40 inches, pale-brown (10YR 6/3) sand; many, 
medium, distinct mottles of yellowish brown (10YR 
5/6); single grain; loose; few roots; slightly acid; 
clear, wavy boundary. 

C1—40 to 54 inches, light brownish-gray (10YR 6/2) sand; 
many. coarse, distinct mottles of yellowish brown 
(10YR 6/4); single grain; loose; neutral; clear, 
wavy boundary. 

C2—54 to 72 inches, gray (10YR 6/1-5/1) sand; common, 
coarse, faint mottles of brown (10YR 5/8); single 
grain; loose; calcareous, 


The solum is typically slightly acid in reaction but ranges 
from neutral to medium acid. It ranges from 30 to 60 inches 
in thickness. The Ap horizon ranges from very dark gray to 
very dark grayish brown (10YR 3/2) and dark grayish 
brown (10YR 4/2) in color and from 7 to 9 inches in thick- 
ness. The A2 horizon is not present in some areas, but 
where it occurs, it ranges up to 2 inches in thickness, The 
B2lir horizon ranges from dark brown to dark yellowish 
brown (10YR 4/4) in matrix color and from 2 to 15 inches 
in thickness. Mottling in the B22ir horizon is yellowish 
brown and light brownish gray to gray (10YR 6/1-6/1). The 
thickness ranges from 8 to 20 inches. The B3 horizon rang- 
es from pale brown to grayish brown (10YR 5/2) 
and yellowish brown (10YR 5/4-5/6) in matrix color and 
from 10 to 30 inches in thickness. The color of the C horizon 
ranges from light brownish gray and gray to grayish 
brown (10YR 5/2) and pale brown (10YR 6/3). The C hori- 
zon is neutral to calcareous. It does not occur in all places. 

These somewhat poorly drained Au Gres soils formed in 
materia] similar to that giving rise to the well-drained Oak- 
ville soils and the poorly drained Granby soils. 


Figure 2—Rye used as a cover crop to reduce soil blowing. The 
soil is Au Gres sand, 0 to 6 percent slopes. 


Au Gres sand, 0 to 6 percent slopes (AsB).—This soil 
occurs throughout the county. It is generally near the 
Oakville, Granby, and Locke soils. 

Included with this soil in mapping were small areas 
of somewhat poorly drained Selfridge soils, Locke soils, 
and Au Gres soils, loamy substratum. Also included 
were areas of Granby, Ensley, and Lamson soils in 
shallow depressions and narrow natural drainage- 
ways and, in some areas, Oakville soils on slightly 
higher elevations. 

This Au Gres soil is used mainly for grain, hay, and 
pasture. Some areas are wooded, and small areas are 
idle. The major limitations of this soil are a seasonal 
high water table, droughtiness after drainage, and 
the risk of soil blowing. Artificial drainage is required 
for nearly all uses of this soil. Cover crops (fig. 2) 
and windbreaks help to prevent soil blowing. Capabil- 
ity unit IVw-2 (5b); woodland suitability group L. 


Au Gres sand, loamy substratum, 0 to 6 percent 
slopes (AuB).—This soil occupies areas on outwash 
plains and lake plains. It has a_ profile similar 
to the one described as typical of the series, except 
that at a depth ranging from 40 to 66 inches the 
underlying material is loam to silty clay. Permeability 
of the upper 40 to 66 inches is very rapid, whereas 
below this depth it is slow. The available moisture 
capacity is very low. Runoff is very slow, and natural 
fertility is low. 

Included with this soil in mapping were areas of 
Selfridge soils, other Au Gres soils, Granby soils in 
depressions, and Oakville soils, loamy substratum, on 
low ridges. 

This Au Gres soil is used primarily for vegetable 
crops, corn, wheat, oats, and hay. A seasonal high 
water table is the main limitation, and artificial drain- 
age is needed. If drained, the upper 40 to 66 inches of 
this soil tends to be droughty in dry periods. Providing 
a regular supply of organic matter and maintaining 
fertility are the major concerns of management. Soil 
blowing is a hazard. Capability unit IVw-2 (5/2b) ; 
woodland suitability group L. 
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Blount Series 


In the Blount series are nearly level to gently sloping, 
somewhat poorly drained soils on till plains and mo- 
raines. These soils are 20 to 40 inches deep to calcare- 
ous clay loam or silty clay loam glacial till. 

The surface layer of a typical Blount soil is dark 
grayish-brown loam about 8 inches thick. The upper 
part of the subsoil, about 7 inches thick, is brown, 
firm silty clay loam mottled with yellowish brown. 
The lower part is grayish-brown, very firm silty clay 
mottled with yellowish brown. It is about 9 inches 
thick. The underlying material is gray, firm, calcare- 
ous silty clay loam with moittles of strong brown. 

The Blount soils are high in natural fertility. Per- 
meability is moderately slow, and the available mois- 
ture capacity is high. Runoff is slow to medium. A 
seasonal high water table limits the use of the soils in 
wet periods. 

The native vegetation is hardwood forest, consisting 
mainly of elm, ash, hickory, soft maple, and basswood. 
Most areas are used for corn, wheat, oats, and legume- 
grass hay and pasture. 

A typical profile of Blount loam, 0 to 2 percent slopes, 
in a pasture, NW14SW!14SW1,4 sec. 31, T. 5 N., R. 
14 E.: 


Ap—O to 8 inches, dark grayish-brown (10YR 4/2) loam, 
pale brown (10YR 6/3) when dry; weak, medium, 
subangular blocky structure; friable; slightly 
acid; abrupt, smooth boundary. 

B21t—8 to 15 inches, brown (10YR 5/8) silty clay loam; 
common, fine, distinct mottles of yellowish brown 
(10YR 5/6); moderate, coarse, angular blocky 
structure; firm; slightly acid; gradual, wavy 
boundary. 

B22tg—15 to 24 inches, grayish-brown (10YR 5/2) silty 
clay; common, medium, distinct mottles of yellow- 
ish brown (10YR 5/6); moderate, coarse, angular 
blocky structure; very firm; neutral; abrupt, wavy 
boundary. 

Cg—24 to 36 inches, gray (BY 5/1) silty clay loam; com- 
mon, medium, distinct mottles of strong brown 
(7.5YR 5/6); weak, medium, angular blocky struc- 
ture; firm; light-gray calcium carbonate concre- 
tions; calcareous. 


The solum ranges from 20 to 40 inches in thickness but is 
generally from 24 to 36 inches thick. It ranges from slightly 
acid to neutral in reaction. The Ap horizon ranges from 7 
to 9 inches in thickness, It ranges in structure from weak, 
fine, granular to weak, medium, subangular blocky. An A2 
horizon of grayish brown (10YR 6/2) or brown (10YR 5/3) 
loam is present in some areas, The B22tg horizon ranges in 
color from dark grayish brown (10YR 4/2) to light brown- 
ish gray (10YR 6/2) and in texture from heavy clay loam 
to silty clay. The structure of the B horizon ranges from 
weak, fine, subangular blocky to moderate, coarse, angular 
blocky. The texture of the C horizon is clay loam or silty 
clay loam. 

The clay content in the C horizon is lower in the Blount 
soils (27 to 84 percent) than in the Nappanee soils (35 to 
48 percent). Though similar in texture to the Del Rey soils, 
which developed in stratified lacustrine deposits, the Blount 
soils developed in glacial till. Blount soils are finer textured 
in the B and C horizons than the Conover soils, which devel- 
oped in loam or silt loam till. They are better drained than 
the poorly drained Sims soils and are not so gray in color 
as those soils. 


Blount loam, 0 to 2 percent slopes (BIA).—This soil 
occurs on till plains and moraines. It has the profile 


described as typical of the series. The available mois- 
ture capacity is high, permeability is moderately slow, 
and runoff is slow. The natural fertility is high. 

In some places on the outer edge of areas mapped 
as this soil, small areas of Nappanee and Conover soils 
were included in mapping. Also included were areas of 
Sims soils in depressions. 

Most areas of this Blount soil are used for corn, 
wheat, oats, and legume-grass hay and pasture. A sea- 
sonal high water table, moderately slow permeability 
of the substratum, and a moderate shrink-swell poten- 
tial are the main limitations. Artificial drainage is 
needed. Maintenance of fertility and drainage are the 
major management problems. Capability unit Ilw—2 
(1.5b) ; woodland suitability group J. 


Blount loam, 2 to 6 percent slopes (BI8).—This soil 
is on til] plains and moraines. Runoff is slow to med- 
ium. The surface layer is thinner and lighter in color 
than that described as typical of the series. 

In some places on the outer edge of areas mapped as 
this soil, small areas of Conover and Nappanee soils 
were included in mapping. Also included were areas 
of Sims soils in depressions. 

Most areas of this Blount soil are used for corn, 
wheat, oats, and legume-grass hay and pasture. A 
seasonal high water table, moderately slow permeabil- 
ity of the substratum, and a moderate shrink-swell 
potential are the main limitations. Artificial drainage 
is needed. Maintenance of fertility and adequate drain- 
age are major concerns of management. Capability 
unit IIw-3 (1.5b) ; woodland suitability group J. 


Boyer Series 


Soils of the Boyer series formed on glacial outwash 
plains and on old beach ridges, mainly in the western 
part of the county. Calcareous sand and gravel are at 
a depth of 24 to 40 inches. These well-drained, moder- 
ately coarse textured soils have level to steep slopes. 

The surface layer of a typical Boyer soil is dark- 
brown to brown sandy loam about 12 inches thick. 
The upper part of the subsoil, about 12 inches thick, is 
yellowish-brown to reddish-brown sandy loam. The 
lower part is reddish-brown gravelly sandy loam and 
is about 12 inches thick. The underlying material is 
pale-brown stratified sand and gravel. 

Permeability of these soils is moderately rapid or 
rapid, and the available moisture capacity is medium. 
These soils tend to be droughty. Their natural fertility 
is moderately low. 

The native vegetation is deciduous hardwoods, 
chiefly oak, hickory, and maple. These soils are used 
mainly for vegetable crops, corn, wheat, soybeans, and 
hay. The stronger slopes are wooded or are in per- 
manent pasture. Many areas have been used as a source 
of gravel. 

A typical profile of Boyer sandy loam, 2 to 6 percent 
slopes, in an idle field 200 feet south of the northwest 
corner, SWY, sec. 16, T. 4 N., R. 12 E. This soil 
profile, taken from a roadside bank, was sampled for 
mechanical analysis. The high pH in the solum is from 
road dust. 
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Ap—0 to 7 inches, dark-brown (10YR 4/3) sandy loam; 
weak, medium, granular structure; very friable; 
mildly alkaline; abrupt, smooth boundary. 

A2—7 to 12 inches, brown (10YR 5/3) sandy loam; weak, 
fine, subangular blocky structure; friable; very 
dark grayish-brown (10YR 3/2) coatings and 
stains; mildly alkaline; clear, wavy boundary. 

B1—12 to 16 inches, yellowish-brown (10YR 5/4) sandy 
loam; weak, fine, subangular blocky structure; 
friable; mildly alkaline; abrupt, wavy boundary. 

B21—16 to 24 inches, reddish-brown (5YR 4/4) sandy loam; 
weak, medium, subangular blocky structure; firm; 
mildly alkaline; clear, wavy boundary. 

B22t—24 to 30 inches, reddish-brown (BYR 4/8) gravelly 
heavy sandy loam; weak, medium, subangular 
blocky structure; firm; thin continuous clay films 
of dark brown (7.5YR 4/4); mildly alkaline; clear, 
wavy boundary. 

B23—80 to 36 inches, reddish-brown (5YR 4/38) gravelly 
sandy loam; weak, medium, subangular blocky 
structure; firm; neutral, abrupt, irregular boun- 


dary. 
TIC—86 to 60 inches, pale-brown (10YR 6/3) stratified sand 
and gravel; single grain; loose; caleareous. 


The solum ranges from 24 to 40 inches in thickness and 
from slightly acid to mildly alkaline in reaction. The A ho- 
rizon ranges from dark brown to dark gray (10YR 4/1) to 
brown in color and from loamy sand to sandy loam in tex- 
ture. The B1 horizon is yellowish-brown (10YR 5/6-5/4) 
loamy sand to sandy loam. It has granular to subangular 
blocky structure and friable to very friable consistence. The 
B2 horizon includes hues of 7.5YR and 5YR, a value of 4, 
and a chroma of 8 or 4. The texture of the B2 horizon is 
sandy loam to heavy sandy loam and may contain gravel. 
The IIC horizon ranges from grayish brown or pale brown 
to light yellowish brown (10YR 6/4) in color and consists of 
stratified sand and gravel. 

The Boyer soils have a finer textured B2 horizon than the 
Oakville soils. 

Boyer loamy sand, 0 to 2 percent slopes (BrA).—This 
soil occupies glacial outwash plains and old beach 
ridges. It has a profile similar to that described as 
typical of the series, except that the surface layer is 
loamy sand and the subsoil is thinner and contains 
less gravel. In some areas the calcareous underlying 
sand and gravel material occurs at a depth greater 
than 40 inches. Runoff is very slow, infiltration is 
very rapid, and permeability is moderately rapid or 
rapid. The available moisture capacity is medium. 

Included with this soil in mapping were small mod- 
erately eroded areas where the lighter colored subsoil 
is exposed at the surface. Also included were many 
small areas of Boyer sandy loam soils and Spinks soils. 

This Boyer soil is used largely for corn, small grain, 
soybeans, hay, and pasture. Many areas are used as a 
source of gravel. Other uses are for building sites, 
woodland, and recreation and as wildlife habitat. 
Limitations are moderate because of droughtiness, the 
risk of soil blowing, and moderately low fertility. The 
fertility, organic-matter content, and available mois- 
ture capacity are slightly lower in this soil than in 
Boyer sandy loam soils. Soil blowing, which can be 
reduced by cover crops and windbreaks, is a greater 
hazard than on Boyer sandy loam soils. Green-manure 
crops and barnyard manure help to raise the organic- 
matter content, the fertility, and the available mois- 
ture capacity. Capability unit IIIs—8(4a); woodland 
suitability group M. 


Boyer loamy sand, 2 to 6 percent slopes (BrB).—This 
soil is on glacial outwash plains and old beach ridges. 


It has a profile similar to that described as typical 
of the series, except that the surface layer is loamy 
sand and the subsoil is thinner and contains less gravel. 
In some places the calcareous underlying sand and 
gravel material is at a depth greater than 40 inches. 
Permeability is moderately rapid or rapid, runoff is 
slow, and infiltration is very rapid. The available mois- 
ture capacity is medium. 

Included with this soil in mapping were small mod- 
erately eroded areas where the lighter colored sub- 
soil is exposed at the surface. Also included were strips 
of Boyer loamy sand, 6 to 12 percent slopes, along the 
streambanks and ridges and small areas of Spinks 
soils that occur at the outer edge of areas mapped as 
this soil. 

This Boyer soil is used largely for corn, small grain, 
soybeans, hay, and pasture. Many areas are used as a 
source of gravel, and others are used for building sites, 
woodland, recreation, and wildlife habitat. Limita- 
tions are moderate because of droughtiness, the hazard 
of soil blowing, moderately low fertility, and low 
organic-matter content. The organic-matter content, 
fertility, and available moisture capacity are slightly 
lower in this soil than in Boyer sandy loam soils. The 
risk of soil blowing is greater than on Boyer sandy 
loam soils. Capability unit IIIs—4(4a) ; woodland suit- 
ability group M. 


Boyer loamy sand, 6 to 12 percent slopes (BrC).— 
This soil occurs on glacial outwash plains and old 
beach ridges. It has a profile similar to that described 
as.typical of the series, except that the surface layer is 
loamy sand and the subsoil is thinner and contains less 
gravel. In some areas the caleareous underlying sand 
and gravel material occurs at a depth greater than 40 
inches. The available moisture capacity is medium, 
and permeability is moderately rapid or rapid. Infil- 
tration is moderately rapid, and runoff is slow. 

Included with this soil in mapping were some 
eroded areas, which have a lighter colored surface lay- 
er. Some inclusions have gentle slopes, whereas others 
are on short slopes of 12 to 18 percent along streams 
and ridges. Many small sloping areas of Boyer sandy 
loam soils and Spinks loamy sand soils were also in- 
cluded. 

This Boyer soil is used largely for corn, smal! grain, 
soybeans, hay, and pasture. Some areas are used as a 
source of gravel, and others are used for building 
sites, woodland, and recreation. The major limitation 
is the hazard of soil blowing. Other limitations—water 
erosion and droughtiness—are moderate. The fertility, 
organic-matter content, and available moisture capa- 
city are slightly lower in this soil than in Boyer sandy 
loam soils. Capability unit IIIe-9 (4a) ; woodland suit- 
ability group M. 


Boyer sandy loam, 0 to 2 percent slopes (BSA).—This 
soil is on glacial outwash plains and old beach ridges. 
It has a profile similar to that described as typical of 
the series. In some areas, the caleareous underlying 
sand and gravel material occurs at a depth greater 
than 40 inches. This soil has medium available mois- 
ture capacity and moderately rapid or rapid permea- 
bility. Infiltration is very rapid, and runoff is slow. 
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Included with this soil in mapping were areas on 
slopes of 2 to 6 percent, a few moderately eroded areas 
that have the lighter colored subsoil exposed at the 
surface, and small areas of moderately eroded Boyer 
loamy sand soils. Areas of Spinks loamy sand soils 
were also included, especially on the outer edge of 
areas mapped as the soil. 

This Boyer soil is used largely for corn, small grain, 
soybeans, hay, and pasture. Some areas are used as a 
source of gravel or borrow material for construction 
purposes. Other uses are for building sites, woodland, 
and recreation. The main limitation of this soil is 
droughtiness. Management to control soi] blowing, re- 
duce droughtiness, supply organic matter, and main- 
tain fertility is less extensive on this soil than on Boyer 
loamy sand soils. The available moisture capacity is 
slightly higher than in the Boyer loamy sand soils. Ca- 
lade unit IIIs-8 (4a); woodland suitability group 


Boyer sandy loam, 2 to 6 percent slopes (BSB).—This 
soil occupies glacial outwash plains and old beach 
ridges. It has a profile similar to that described as typ- 
ical of the series. In some areas, calcareous sand and 
gravel material occurs at a depth greater than 40 
inches. This soil has a medium available moisture ca- 
pacity and moderately rapid or rapid permeability. In- 
filtration is very rapid, and runoff is slow. 

Included with this soil in mapping were many small 
areas of Boyer loamy sand soils and Spinks soils. 
Along streams small inclusions having slopes of 6 to 
12 percent are moderately eroded and have a lighter 
colored subsoil exposed at the surface. 

This Boyer soil is used largely for corn, small grain, 
soybeans, hay, and pasture. Some areas are used as a 
source of gravel or borrow materia] for construction 
purposes. Other uses are for building sites, woodland, 
and recreation. The main limitation of this soil is 
droughtiness, Control of soil blowing, reducing 
droughtiness, regularly providing organic matter, and 
maintaining fertility are lesser management problems 
on this soil than on Boyer loamy sand soils. The avail- 
able moisture capacity is slightly higher than in the 
Boyer loamy sand soils. Capability unit IIIs—4 (4a); 
woodland suitability group M. 


Boyer sandy loam, 6 to 12 percent slopes (BSC).—This 
soil is on glacial outwash plains and old beach ridges. 
It has a profile similar to that described as typical of 
the series. In some places, the depth to calcareous un- 
derlying sand and gravel is greater than 40 inches. 
This soi] has a medium available moisture capacity 
and moderately rapid or rapid permeability. Infiltra- 
tion is rapid, and runoff is slow. 

Included with this soil in mapping were sma!] areas 
of Boyer loamy sand soils and Spinks soils. Along 
streams and ridges, small moderately eroded areas 
having slopes of 12 to 18 percent were included. These 
eroded inclusions have a lighter colored subsoil, which 
is exposed at the surface. Some small gently sloping 
areas were also included. 

This Boyer soil is used largely for corn, smal! grain, 
soybeans, hay, and pasture. Some areas are used as a 
source of gravel or borrow material for construction 


purposes. Other areas are used for building sites, 
woodland, and recreation. Droughtiness is a limitation 
of this soil. Management problems include regular ad- 
ditions of organic matter, maintaining fertility, and 
the control of soil blowing and water erosion. The 
organic-matter content, fertility, and available mois- 
ture capacity are slightly higher than in the Boyer 
loamy sand soils. Capability unit IITe-9 (4a) ; woodland 
suitability group M. 


Boyer sandy loam, 12 to 18 percent slopes (BsD).— 
This soil occupies moderately steep slopes on glacial 
outwash plains and old beach ridges. It has a profile 
similar to that described as typical of the series. This 
soil has a medium available moisture capacity and 
moderately rapid or rapid permeability. Infiltration is 
moderately rapid, and runoff is medium. 

In many places on the outer edge of areas mapped 
as this soil, small areas of Spinks loamy sand soils 
were’ included with this soil in mapping. Small areas 
of Boyer loamy sand soils having slopes of 6 to 25 per- 
cent were also included. 

This Boyer soil is used largely for small grain, hay, 
and pasture. Some small areas are idle or are used for 
woodland, wildlife habitat, and recreation. Limitations 
of this soil are droughtiness and moderately steep 
slopes. Management problems include supplying or- 
ganic matter, maintaining fertility, and control of soil 
blowing and water erosion. Capability unit IVe—-9 
(4a) ; woodland suitability group M. 


Boyer sandy loam, 18 to 25 percent slopes (BsE).— 
This soil is on glacial outwash plains and old beach 
ridges. It has a profile similar to that described as typ- 
ical of the series. This soil has a medium available 
moisture capacity and moderately rapid or rapid 
permeability. Infiltration is moderate, and runoff is 
medium. 

Small moderately steep to very steep areas that are 
moderately eroded were included with this soil in 
mapping. These eroded areas are lighter in color be- 
cause the subsoil has been mixed with the surface 
layer. Many small steep areas of Spinks loamy sand 
soils were also included. 

This Boyer soil is used largely for pasture, wood- 
land, or wildlife habitat. The management problems 
and limitations on this soi] are severe. Steep slopes 
limit the use of equipment and increase the hazard of 
erosion. Droughtiness is also a limitation. Providing a 
regular supply of the organic matter and main- 
taining fertility are concerns of management. Capabil- 
ity unit VIe-2 (4a) ; woodland suitability group M. 


Boyer Series, Loamy Subsoil Variant 


The Boyer series, loamy subsoil variant, occupies 
nearly level to gently sloping areas on outwash plains, 
till plains, and lake plains. These are well drained to 
moderately well drained, moderately coarse textured 
soils that overlie caleareous sand and gravel. Calcar- 
eous loam to silty clay loam deposits occur at a depth 
of 20 to 40 inches. 

The surface layer of a typical Boyer soil, loamy sub- 
soil variant, is dark-brown gravelly loamy sand about 
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10 inches thick. The subsoil is about 22 inches thick. It 
grades from brown gravelly loamy sand and dark- 
brown gravelly sandy loam to light yellowish-brown 
sand. The upper substratum, about 5 inches thick, is 
brown, calcareous, loose sand and gravel. The lower 
substratum is light-gray, calcareous, firm silty clay 
loam with mottles of strong brown. 

The Boyer soils, loamy subsoil variant, are moder- 
ately low in natural fertility. They have a medium 
available moisture capacity. Permeability is moder- 
ately rapid to a depth of about 20 to 40 inches, and 
below this, is slow. Runoff is slow. 

The native vegetation consists of hardwoods, chiefly 
oak, hickory, and maple. These soils have been cleared 
aa are used for corn, wheat, cats, and legume-grass 

ay. 

A typical profile of Boyer gravelly loamy sand, 
loamy subsoil! variant, on a slope of 3 percent, 
SEY,SWI,SE',SE, sec. 5, T. 3 N., R. 14 E: 


Ap—O to 10 inches, dark-brown (10YR 4/3) gravelly loamy 
sand; weak, fine, granular structure; very friable; 
neutral; abrupt, smooth boundary. 

B21—10 to 17 inches, brown (7.5YR 5/4) gravelly loamy 
sand; weak, fine, granular structure; very friable; 
neutral; gradual, wavy boundary. 

B22t—17 to 28 inches, dark-brown (7.5YR 4/4) gravelly 
sandy loam; weak, coarse, granular structure; 
friable; neutral; abrupt, irregular bounday. 

B8—28 to 32 inches, light yellowish-brown (10YR_ 6/4) 
sand; single grain; loose; mildly alkaline; abrupt, 
smooth boundary. 

I1C1—32 to 37 inches, brown (10YR 5/8) sand and gravel; 
single grain; loose; calcareous; abrupt, smooth 
boundary. 

IIIC2g—37 to 55 inches, light-gray (5YR 6/1) silty clay 
loam; common, medium, distinct mottles of strong 
brown (7.5YR 5/6); moderate, medium, angular 
blocky structure; firm; calcareous. 


The reaction of the solum ranges from neutral to mildly 
alkaline. The Ap horizon ranges from dark brown to brown 
(10YR 5/3) in color. In some uncultivated areas, a yellow- 
ish-brown (10YR 5/4) A2 horizon is present. The B2 hori- 
zon ranges in color from brown (10YR 5/3) to dark yellow- 
ish brown (10YR 4/4) to dark brown. The TIC1 horizon 
occurs at a depth ranging from 14 to 36 inches and is 4 to 
20 inches thick. The depth to the IIIC2g horizon ranges from 
20 to 40 inches but is generally from 34 to 40 inches. The 
TIC2g horizon ranges from light gray to dark gray (N 4/0) 
in color and from loam to silty clay loam in texture. 

The Boyer soils, loamy subsoil variant, are underlain at a 
depth of 20 to 40 inches by loam to silty clay loam, whereas 
the typical Boyer soils are underlain by calcareous sand 
and gravel. The upper horizons of these loamy subsoil var- 
iant soils have more gravel and are finer textured than 
those of the Metea soils. 


Boyer gravelly loamy sand, loamy subsoil! variant, 
2 to 6 percent slopes (BvB).—This soil occupies areas on 
outwash plains, till plains, and lake plains. Dryden, 
Conover, Blount, and typical Boyer soils occur nearby. 

Included with this soil in mapping were small areas 
of alone Conover, Dryden, Sisson, and other Boyer 
soils. 

This soil has been cleared and is used for corn, 
wheat, oats, and hay. The main limitation is the slow 
permeability of the loam to silty clay loam material 
below a depth of 20 to 40 inches. This soil tends to be 
droughty in dry periods. The main management con- 
cerns are the regular additions of organic matter, the 


maintenance of fertility, and the contro! of soil blow- 
ing. Capability unit IIIs—4 (4/2a); woodland suitabil- 
ity group G. 


Brevort Series 


The Brevort series consists of level or nearly level, 
poorly drained soils that formed in sand and loamy 
sand underlain at a depth of 20 to 40 inches by loam to 
silty clay loam. These soils are on lowlands and in nat- 
ural drainageways throughout the county. They are 
mapped in a complex with the Selfridge soils. 

The surface layer of a typical Brevort soil is very 
dark grayish-brown loamy sand about 8 inches thick. 
The subsoil is dark-gray and light brownish-gray, 
very friable loamy sand and sand about 28 inches 
thick. The substratum is grayish-brown, friable, cal- 
careous clay loam. 

Brevort soils are high in organic-matter content and 
moderately low in natural fertility. The available 
moisture capacity is low in the sandy layers and high 
in the underlying material. Permeability is rapid in 
the sandy layers and slow in the underlying material. 
Runoff is very slow or ponded. The water table is high 
much of the year, and consequently, workability is 
sometimes difficult. 

These soils are used largely for grain, hay, pasture, 
vegetable crops, sod production, and building sites. 
Small areas are wooded or are idle. Because of the 
high water table, artificial drainage is necessary for a 
good growth of crops. 

A typical profile of Brevort loamy sand on a slope of 
0 percent, in a cultivated field, NW14SW14SE), sec. 
17, T.38N., R.13 E.: 


Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) 
loamy sand; weak, fine, granular structure; very 
friable; many roots; neutral; abrupt, smooth 
boundary. 

B2lg—8 to 29 inches, dark-gray (10YR 4/1) loamy sand; 
few, fine, distinct mottles of yellowish brown 
(10YR 5/6); very weak, coarse, granular struc- 
ture; very friable; few roots; very dark grayish- 
brown (10YR 3/2) loamy sand in root channels; 
slightly acid; clear, wavy boundary. 

B22g——29 to 36 inches, light brownish-gray (10YR 6/2) 
sand; many, medium, distinct mottles of yellowish 
brown (10YR 5/6) and brownish yellow (10YR 
6/6); single grain; loose; few roots; very dark 
grayish-brown (10YR 3/2) loamy sand in root 
channels; neutral; abrupt, smooth boundary. 

IiCg—86 to 66 inches, grayish-brown (10YR 5/2) cla: 
loam; many, medium, distinct mottles of yellowis 
brown (10YR 5/4-5/6); massive; friable; thin silt 
varves that are 1 to 2 millimeters thick; calcar- 
eous. 


The depth to calcareous loam to silty clay loam material 
ranges from 20 to 40 inches but is typically from 30 to 36 
inches. The reaction of the solum is slightly acid to neutral. The 
color of the Ap horizon ranges from very dark grayish brown to 
very dark gray (10YR 3/1) and very dark brown (10YR 2/2). 
The matrix color of the B horizon ranges from dark gray and 
light brownish gray to gray (10YR 5/1-6/1), light gray 
(10YR 7/2), or grayish brown (10YR 5/2). The texture of the 
B horizon ranges from loamy sand to sand. The matrix color of 
the IICg horizon ranges from grayish brown to gray (N6/0). 
The texture of this calcareous horizon ranges from loam to silty 
clay loam but is typically clay loam. 

The Brevort soils have coarser textured A and B horizons 
than the Corunna soils. 
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Figure 3.—An area of Brevort-Selfridge complex used for the 
production of sod crops. 


Brevort-Selfridge complex (0 to 2 percent slopes) 
(Bx).—This complex consists of level and nearly level 
soils on lowlands and in natural drainageways 
throughout the county. The Brevort soil makes up 
nearly 75 percent of this complex, and the Selfridge 
soil, nearly 25 percent. The Selfridge soil occurs 
throughout the complex but is too small in area to be 
mapped separately. In most places, the Selfridge soil 
has a slight rise in elevation. The soils of this complex 
have a profile similar to the one described as typical of 
their respective series. The Brevort soil is poorly 
drained, and the Selfridge, somewhat poorly drained. 

Included with this complex in mapping were small 
areas of somewhat poorly drained Metamora soils on 
knolls and slight rises. Also included were areas of the 
poorly drained Corunna, Granby, and Lamson soils 
and Gilford soils, silty subsoil variant, all of which 
occur inconsistently throughout the complex. 

This soil complex is used largely for corn, small 
grain, hay, pasture, sod production (fig. 3), and vegeta- 
ble crops. Some small areas are idle, are wooded, or 
are used as wildlife habitat. Strawberries and raspber- 
ries are grown on some areas. Limitations are moder- 
ate because of the high water table much of the year. 
Artificial drainage is a major management require- 
ment for all uses. Crop yields are generally considera- 
bly higher on drained areas than on undrained ones. 
Management that provides regular additions of or- 
ganic matter, maintains fertility, and controls soil 
blowing is helpful. Capability unit IIITw-10 (4/2c); 
woodland suitability group S. 


Celina Series 


In the Celina series are nearly level to gently slop- 
ing, moderately well drained, medium-textured soils 
that developed in calcareous loam glacial till. These 
soils occupy areas on till plains and moraines. 

The surface layer of a typical Celina soil is dark 
grayish-brown loam about 8 inches thick. The subsoil, 
about 21 inches thick, is brown, friable loam grading 


to dark yellowish-brown and dark-brown, friable to 
firm clay loam that contains mottles of yellowish 
brown. Dark grayish-brown mottles are in the lower 
subsoil. The underlying material is yellowish-brown, 
friable, calcareous loam with mottles of faint yellow- 
ish brown. 

The Celina soils are moderately high in natural fer- 
tility. They have a high available moisture capacity 
and moderate or moderately slow permeability. Runoff 
is slow on nearly level areas and medium on the gentle 
slopes. Infrequently during very wet seasons, the 
water table is high. 

The native vegetation consists of hardwoods, mainly 
oak, maple, hickory, and ash. Most areas of these soils 
are used for corn, wheat, oats, and hay. Large areas in 
the north-central and northwestern parts of the 
county are in fruit orchards. 

A typical profile of Celina loam on a slope of 8 per- 
Sate an an idle field, SW14SE14SW1,4 sec. 3, T. 4 N., 

.12E.: 


Ap—O to 8 inches, dark grayish-brown (10YR 4/2) loam; 
moderate, medium, granular structure; friable; 
many fine roots; slightly acid; abrupt, smooth 
boundary. 

B1—8 to 11 inches, brown (10YR 4/3) loam; weak, medium, 
granular structure; friable; many fine roots; neu- 
tral; abrupt, wavy boundary. 

B21t—11 to 17 inches, dark yellowish-brown (10YR 4/4) 
clay loam; common, medium, faint mottles of yel- 
lowish brown (10YR 5/6); moderate, medium, sub- 
angular blocky structure; firm; few medium and 
fine roots; dark-brown (7.5YR 4/2) clay films on 
some ped faces; neutral; gradual, wavy boundary. 

B22t—17 to 24 inches, dark yellowish-brown (10YR 4/4) 
clay loam; common, medium, faint mottles of yel- 
lowish brown (10YR 5/4) and few, fine, faint mot- 
tles of dark grayish brown (10YR 4/2); moderate, 
medium, subangular blocky structure; firm; few 
medium and fine roots; dark-brown (7.5YR 4/2 
clay films on many ped faces; neutral; gradual, 
wavy boundary. 

B23t—24 to 29 inches, dark-brown (10YR 4/3) clay loam; 
common, medium, faint mottles of yellowish brown 
(10YR 5/6) and few faint mottles of dark grayish 
brown (10YR 4/2); moderate, medium, subangular 
blocky structure; firm; few medium and fine roots; 
dark-brown (7.5YR 4/2) clay films on some ped 
faces; neutral; clear, wavy boundary. 

C—29 to 60 inches, yellowish-brown (10YR 5/4) loam; com- 
mon, medium, faint mottles of yellowish brown 
(10YR 5/6); massive; friable; few medium and 
fine roots to a depth to 31 inches; calcareous, 


The solum is typically 20 to 36 inches thick but ranges 
from 18 to 42 inches in thickness. It ranges from medium 
acid to neutral in reaction. In some undisturbed areas, a 
thin A2 horizon of brown (10YR 5/3) loam is present. The 
texture of the B horizon ranges from loam to light silty 
clay loam. Mottling occurs at a depth ranging from 9 to 24 
inches, and in some areas, faint mottling is in the B1 hori- 
zon. 

Celina soils are finer textured than the Dryden soils, 
which developed in sandy loam glacial till. They are better 
drained and less mottled than the Conover soils and more 
poorly drained than the Miami soils. 


Celina loam, 0 to 2 percent slopes (CeA).—This soil 
occupies areas on till p‘ains and moraines throughout 
the county. Runoff is slow and infiltration is moderate. 
Permeability is moderate or moderately slow, and the 
available moisture capacity is high. The quantity of 
stones varies from few to many. 

Included with this soil in mapping were some small 
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areas of the well drained Miami, Lapeer, and Spinks 
soils on knolls and small areas of the moderately well 
drained Dryden soils. Also included were some areas 
of the somewhat poorly drained Conover, Locke, and 
Minoa soils and of the poorly drained Parkhill, Ens- 
ley, and Sims soils in wet spots, in depressions, and in 
drainageways. Some inclusions have a sandy loam sur- 
face layer ; others have slopes of 2 to 6 percent. 

This Celina soil is used largely for corn, small 
grains, hay, pasture, vegetable crops, and peach and 
apple orchards. Some small areas are idle, are wooded, 
or are used for building sites. Limitations are slight 
and relatively easy to overcome. Seep spots and wet 
spots remain wet later in spring than on better 
drained soils of similar texture, mainly because of the 
seasonal high water table. The poorly drained and 
somewhat poorly drained areas, the wet spots, and the 
seep spots require random tiling and minimum tillage. 
This soil becomes hard and cloddy if worked when 
wet. Management that regularly supplies organic mat- 
ter, and maintains fertility and soil structure is help- 
ful. Capability unit I-1 (2.5a); woodland suitability 
group B. 


Celina loam, 2 to 6 percent slopes (CeB) —This soil 
is on till plains and moraines throughout the county. 
Runoff is medium, and infiltration is moderate. Perme- 
ability is moderate or moderately slow, and the availa- 
ble moisture capacity is high. A few to many stones 
are present. 

Included with this soil in mapping were some small 
areas of moderately well drained Dryden soils and, on 
the stronger slopes, small areas of the well drained 
Miami, Lapeer, Sisson, and Spinks soils. Also included 
were areas of the somewhat poorly drained Conover, 
Locke, Minoa, and Blount soils on foot slopes, on the 
upper edge of natural drainageways, and in depres- 
sions. In many areas, the poorly drained Parkhill, Ens- 
ley, Lamson, and Sims soils were included in wet 
spots, in wet depressions, and in narrow natural drain- 
ageways. Small areas were included that have a sandy 
io surface layer and that have slopes of 0 to 2 per- 
cent. 

This Celina soil is used chiefly for corn, small grain, 
hay, pasture, peach and apple orchards, and building 
sites. Some small areas are idle or are wooded. Limita- 
tions are slight and easy to overcome. The poorly 
drained and somewhat poorly drained areas and the 
seep spots require artificial drainage and minimum 
tillage for optimum crop production. If wet, this soil 
has poor bearing capacity for farm machinery, and it 
becomes hard and cloddy if worked. Management that 
maintains organic-matter content, fertility, and soil 
structure and controls water erosion is helpful. Capa- 
bility unit IIle-2 (2.5a) ; woodland suitability group B. 


Ceresco Series 


The Ceresco series consists of level or nearly level, 
somewhat poorly drained, moderately coarse textured 
soils. These soils formed on flood plains of rivers and 
streams. They are subject to flooding one or more 
times each year. The quantity of deposition is highly 
variable. 


The surface layer of a typical Ceresco soil is very 
dark grayish-brown fine sandy loam about 10 inches 
thick. The subsurface layer, also about 10 inches 
thick, is very dark grayish-brown, very friable fine 
sandy loam. The underlying material consists of yel- 
lowish-brown, pale-brown, and gray, very friable fine 
sandy loam over light brownish-gray sand. This mate- 
rial has mottles of yellowish brown, grayish brown, 
light gray, and brownish yellow. 

The surface layer of these soils is moderate in or- 
ganic-matter content. Infiltration is moderately rapid 
to rapid, permeability is moderately rapid, and the 
available moisture capacity is medium. Runoff is slow. 
The water table is intermittently high. 

The native vegetation consists of elm, oak, maple, 
ash, willow, and grass. The high water table and peri- 
odic flooding restrict use of these soils largely to wild- 
life habitat and intermittent pasture. 

A typical profile of Ceresco fine sandy loam in a 
et pasture, NWI14GNWIANWI, sec. 1, T. 5 N., R. 14 


A11—0 to 10 inches, very dark grayish-brown (10YR 3/2) 
fine sandy loam; weak, fine, granular structure; 
very friable; neutral; clear, smooth boundary. 

A12—10 to 20 inches, very dark grayish-brown (10YR 3/2) 
fine sandy loam; weak, medium, subangular blocky 
structure; very friable; neutral; clear, smooth 
boundary. 

C1—20 to 29 Tiches yellowish-brown (10YR 5/4) fine san- 
dy loam; common, fine, faint mottles of yellowish- 
brown (10YR 5/6) and grayish brown (10YR 5/2) 
and few, fine, faint mottles of light gray (10YR 
6/1); weak, medium, subangular blocky structure; 
very friable; neutral; abrupt, smooth boundary. 

C2—29 to 40 inches, pale-brown (10YR 6/3) fine sandy 
loam; few, fine, faint mottles of light gray (10YR 
6/1) and common, medium, distinct mottles of yel- 
lowish brown (10YR 5/4); weak, thin, platy struc- 
ture; very friable; mildly alkaline; abrupt, smooth 
boundary. 

C8g—40 to 48 inches, gray (BY 6/1) fine sandy loam; com- 
mon, fine, faint mottles of light gray (l0YR 6/1) 
and common, fine, distinct mottles of brownish 
yellow (10YR 6/6); moderate, thin, platy struc- 
ture; very friable; mildly alkaline; abrupt, smooth 
boundary. 

C4—48 to 60 inches, light brownish-gray (10YR 6/2) sand; 
few, fine, distinct mottles of yellowish brown 
(10YR 5/5); single grain; loose; calcareous. 


The A horizon ranges from 6 to 20 inches in thickness, 
from very dark gray (10YR 3/1) to very dark grayish 
brown in color, and from sandy loam to loam in texture. 
Thig horizon is caleareous in some areas. The C horizon 
ranges from neutral to moderately alkaline in reaction. It 
ranges from sand to fine sandy loam and has strata of 
coarser textured and finer textured alluvial sediments. 
The strata range from 1/2 inch to 6 inches in thickness and 
from none to six or more in number. 

Ceresco soils are coarser textured than Shoals soils, which 
are somewhat poorly drained and medium textured. Ceresco 
ae a similar to Cohoctah soils, which are poorly 

rained. 


Ceresco fine sandy loam (0 to 2 percent slopes) 
(Cf)—This soil oceurs on flood plains throughout the 
county. 

Included in mapping were spots of well-drained, 
coarse-textured soils on low ridges at the edges of 
streams, small areas where the surface layer is loam, 
poorly drained areas of Cohoctah soils in narrow de- 
pressions, and a few small spots of muck soils. 
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Nearly all of this Ceresco soil is wooded or is idle. A 
few areas are used for pasture, small grain, and turf 
sod. An intermittently high water table and frequent 
flooding are the major limitations. Capability unit 
Vw-3 (L-2c) ; woodland suitability group O. 


Cohoctah Series 


Soils of the Cohoctah series are level or nearly level, 
poorly drained, and moderately coarse textured. These 
soils formed on flood plains of rivers and streams. 
They are subject to flooding one or more times each 
year. The quantity of deposition is highly variable. 

The surface layer of a typical Cohoctah soil is very 
dark gray fine sandy loam about 11 inches thick. The 
subsurface layer, about 7 inches thick, is very dark 
gray, friable fine sandy loam with mottles of yellowish 
brown. The underlying material is gray, friable fine 
sandy loam, which is underlain by gray, loose sand 
and gravel. 

The surface layer of these soils is moderate in or- 
ganic-matter content. Infiltration is rapid, permeabil- 
ity is moderately rapid, and the available moisture ca- 
pacity is medium. Runoff is very slow to ponded. The 
water table is seasonally high. 

The native vegetation consists of elm, oak, maple, 
ash, willows, grasses, and reeds. The high water table 
and periodic flooding restrict use of these soils mainly 
to wildlife habitat and intermittent pasture. 

A typical profile of Cohoctah fine sandy loam in a 
nearly rene idle field, NEIANW1IANW], sec. 19, T. 3 
N., R. 12 E.: 


A11—0 to 11 inches, very dark gray (10YR 8/1) fine sandy 
loam; weak, medium, granular structure; friable; 
calcareous; abrupt, wavy boundary. 

A12—11 to 18 inches, very dark gray (10YR 3/1) fine 
sandy loam; few, fine, distinct mottles of yellowish 
brown (10YR 5/4); weak, medium, granular struc- 
ture; friable; calcareous; abrupt, smooth bound. 


ary. 

Clg—18 to 86 inches, gray (BY 5/1) fine sandy loam; com- 
mon, medium, distinct mottles of brownish yellow 
(10YR 6/8) and few, fine, faint mottles of grayish 
brown (10YR 5/2); massive; friable; calcareous; 
clear, smooth boundary. 

C2g—36 to 42 inches, gray (N 5/0) fine sandy loam; many, 
medium, distinct mottles of yellowish brown (10YR 
5/4); massive; friable; calcareous; abrupt, smooth 
boundary. 

C3g—42 to 60 inches, gray (10YR 5/1) sand and gravel; 
single grain; loose; calcareous. 


The All horizon ranges from 10 to 15 inches in thickness 
and from very dark gray to dark brown (10YR 3/3) in col- 
or. The texture of the A horizon ranges from loam to sandy 
loam. Reaction throughout the profile ranges from neutral 
to moderately alkaline. The Clg and C2g horizons range 
from loamy fine sand to fine sandy loam in texture and con- 
tain strata of coarser textured and finer textured alluvial 
sediments. The strata range from 1/2 inch to 6 inches in 
thickness and from none to six or more in number. 

The Cohoctah soils are coarser textured than the medium- 
textured Sloan soils and moderately fine textured Saranac 
soils but are similar to the Ceresco soils. Cohoctah, Sloan, 
and Saranac soils are poorly drained; Ceresco soils are 
somewhat poorly drained. 


Cohoctah fine sandy loam (0 to 2 percent slopes) 
(Cm).—This soil is on flood plains of rivers and streams 
throughout the county. Flooding occurs one or more 
times each year. Infiltration is rapid. 


Included with this soil in mapping were many areas 
of well-drained, coarse-textured soils on slightly 
higher elevations at the edges of streams, small areas 
with a loam surface layer, narrow strips of somewhat 
poorly drained Ceresco soils, and a few spots of muck 
soils. 

Nearly all of this Cohoctah soil is wooded or is idle. 
A few areas are used for pasture or small grain. 
Ponds for wildlife and for irrigation are in a few 
places. A high water table and frequent flooding are 
the major limitations. Capability unit Vw-3 (L-2c); 
woodland suitability group O. 


Conover Series 


In the Conover series are level to gently sloping, 
somewhat poorly drained, medium-textured soils on 
moraines and glacial till plains. These soils developed 
in loamy glacial till and are less than 42 inches deep to 
carbonates. 

The surface layer of a typical Conover soil (fig. 4) 
is dark-brown loam about 8 inches thick. The subsur- 


Figure 4.—Typical profile of Conover loam, 0 to 2 percent slopes, 
showing the dark-colored surface layer and depth of Toot pene- 
tration. The depth to limy material is less than 42 inches, 
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face layer, about 4 inches thick, is pale-brown, friable 
loam that contains mottles of brownish yellow. The 
subsoil is brown and grayish-brown, firm clay loam 
and is mottled with brownish yellow and grayish 
brown. It is about 18 inches thick. The substratum is 
brown, friable, calcareous loam with mottles of 
brownish yellow. 

The Conover soils have moderately high and high 
natural fertility, moderate organic-matter content, 
and high available moisture capacity. Permeability is 
moderately slow, runoff is slow to medium, and infil- 
tration is moderate. These soils are easily worked 
under proper moisture conditions, but because of a 
seasonal high water table, workability is difficult dur- 
ing the wet seasons. 

The native vegetation consists of mixed hardwoods, 
including beech, elm, hickory, and maple. These soils 
are used for small grain, corn, beans, hay, and vegeta- 
ble crops. Some areas are in pasture, are wooded, or 
are idle. 

A typical profile of Conover loam, 0 to 2 percent 
es eee idle field, NE14SEI4,SE14 sec. 18, T. 5 


Ap—0 to 8 inches, dark-brown (10YR 8/8) loam; weak, fine, 
subangular blocky structure; friable; slightly 
acid; abrupt, smooth boundary. 

A2—8 to 12 inches, pale-brown (10YR 6/38) loam; few, fine, 
distinct mottles of brownish yellow (10YR 6/6); 
weak, fine, subangular blocky structure; friable; 
medium acid; clear, wavy boundary. 

B21t—12 to 17 inches, brown (10YR 5/3) light clay loam; 
common, medium, distinct mottles of brownish yel- 
low (10YR 6/6) and common, fine, faint mottles of 
grayish brown (10YR 5/2); moderate, medium, 
subangular blocky structure; firm; few clay films; 
slightly acid; clear, wavy boundary. 

B22tg—17 to 80 inches, grayish-brown (10YR 5/2) clay 
loam; common, medium, distinct mottles of 
brownish yellow (10YR 6/8); moderate, medium, 
subangular blocky structure; firm; clay films on 
many ped faces; neutral; abrupt, wavy boundary. 

C—30 to 60 inches, brawn (10YR 5/8) loam; common, med- 
ium, distinct mottles of brownish yellow (10YR 
6/8); massive; friable; calcareous. 


The Ap horizon ranges from dark brown to very dark 
grayish brown (10YR 3/2) and very dark brown (10YR 
2/2-2/3) in color and from 7 to 9 inches in thickness. The 
Ap and A2 horizons range from silt loam to sandy loam 
in texture and are medium acid to slightly acid. The A2 
horizon ranges from grayish brown (10YR 5/2) to pale 
brown in color and contains faint to distinct mottles. The 
color of the B horizon ranges from brown (7.5YR 5/4) and 
dark yellowish brown (10YR 4/4) to grayish brown. Pres- 
ent in these horizons are grayish-brown or light brownish- 
gray (10YR 6/2) coatings and mottles that range from 
light brownish gray (10YR 6/2) to yellowish brown (10YR 
5/4) and brownish yellow. The C horizon is at a depth 
ranging from 20 to 42 inches and has a texture ranging 
from light loam to silt loam. In some places, the C horizon 
has a weak, coarse, subangular blocky structure. 

Although they developed in similar material, the Conover 
soils are more poorly drained than the moderately well 
drained Celina and the well drained Miami soils but are 
better drained than the poorly drained Parkhill soils. The 
coarser textured Locke soils have a sandy loam C horizon in 
contrast to the loam to silt loam C horizon in the Conover 
soils. Blount soils have a finer textured B horizon than 
Ly of the Conover soils and a clay loam or silty clay loam 

orizon. 


Conover loam, 0 to 2 percent slopes (CvA).—Areas 
of this soil are on moraines and on glacial till plains. 


388-772 O- 71-2 


This soi] has moderately slow permeability, slow run- 
off, and moderate infiltration. A seasonal high water 
table makes workability difficult during the wet sea- 
sons, but the soil is easily worked under proper mois- 
ture conditions. The organic-matter content is moder- 
ate, the natural fertility is moderately high and high, 
and the available moisture capacity is high. 

Small areas of Locke, Blount, and Celina soils were 
included with this soil in mapping. In some areas, Park- 
hill, Ensley, and Sims soils were included in depressed 
areas and in natural drainageways. The surface layer 
is sandy loam in a few inclusions. 

This Conover soil is used for small grain, corn, 
beans, hay, pasture, and vegetable crops. Some small 
areas are idle or wooded or used for recreational pur- 
poses. Limitations are a seasonal high water table, 
maintenance of soil structure, and poor trafficability 
under wet conditions. Artificial drainage is a major 
management requirement. Tillage under proper mois- 
ture conditions helps to maintain good soil structure. 
Capability unit Ilw-4 (2.5b); woodland suitability 
group J. 


Conover loam, 2 to 6 percent slopes (CvB).—This soil 
occupies areas on moraines and on glacial till plains. It 
has moderately slow permeability, medium runoff, and 
moderate infiltration. A seasonal high water table 
makes workability difficult during the wet seasons, but 
under the proper moisture conditions tillage is easy. 
The organic-matter content is moderate, natural fertil- 
ity is moderately high, and the available moisture ca- 
pacity is high. 

Small areas of Locke, Blount, and Celina soils were 
included with this soil in mapping. Also included were 
areas of the poorly drained Parkhill, Ensley, and Sims 
soils in depressed areas and in drainageways. Some in- 
clusicns have a sandy loam surface layer. 

This Conover soil is used for corn, beans, small 
grain, hay, pasture, and vegetable crops. Some small 
areas are idle or wooded or used for recreational pur- 
poses. A seasonal high water table, maintenance of 
soil structure, and poor trafficability under wet condi- 
tions are limitations. Artificial drainage is a major 
management requirement. A complete drainage system 
is difficult to design and lay out because of the undu- 
lating topography and short distances between natural 
drainageways. Surface drainage and interceptor tiles 
are used to remove excess water. Tillage under proper 
moisture conditions helps to maintain good soil struc- 
ture. Capability unit IIw-5 (2.5b) ; woodland suitabil- 


ity group J. 


Corunna Series 


The Corunna series consists of nearly level or 
level, poorly drained, moderately coarse textured soils 
that are 18 to 40 inches deep to finer textured mate- 
rial. These soils are on lowlands throughout the 
county. 

The surface layer of a typical Corunna soil is very 
dark gray sandy loam about 11 inches thick. The sub- 
soil, about 25 inches thick, is grayish-brown and gray, 
friable sandy loam that is mottled with yellowish 
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brown. The underlying material consists of gray, firm, 
calcareous silty clay loam. This material contains mot- 
tles of yellowish brown, light reddish brown, and light 
brown. 

Corunna soils are high in organic-matter content 
and in natural fertility. The available moisture capac- 
ity is medium. Permeability is moderately rapid in the 
sandy loam layers and is moderately slow in the finer 
textured underlying material. Runoff is slow to 
ponded, and the water table is high much of the year. 
Consequently, workability is sometimes difficult. 

The native vegetation consists of hardwood trees, 
chiefly elm, ash, hickory, oak, and aspen. Most areas 
are used for grain, hay, pasture, sod production, and 
vegetable crops. Small areas are wooded or are idle. 
Because of the high water table, artificial drainage is 
needed for a good growth of crops. 

A typical profile of Corunna sandy loam in a culti- 
vated field, SE1,SE14SW1, sec. 11, T. 3 N., R. 18 E.: 


Ap—0 to 11 inches, very dark gray (10YR 3/1) sandy 
loam; weak, fine, granular structure; very friable; 
many roots; neutral; abrupt, smooth boundary. 

B21g—-11 to 19 inches, grayish-brown (10YR 56/2) sandy 
loam; common, fine, faint mottles of gray (10YR 
5/1) and common, fine, distinct mottles of yellowish 
brown (10YR 5/6); weak, fine, granular structure; 
friable; few roots; slightly acid; gradual, wavy 
boundary. 

B22g—19 to 80 inches, gray (10YR 5/1) heavy sandy loam; 
common, medium, distinct mottles of yellowish 
brown (10YR 5/6); weak, coarse, granular struc- 
ture; friable; neutral; gradual, wavy boundary. 

B238g—80 to 36 inches, gray (10YR 6/1) sandy loam; com- 
mon, medium, distinct mottles of yellowish brown 
(10¥R 5/6) and few, medium, faint mottles of 
gray (10YR 5/1); weak, coarse, granular struc- 
ture; friable; neutral; abrupt, wavy boundary. 

IIC1g—36 to 46 inches, gray (BY 6/1) silty clay loam; com- 
mon, medium, prominent mottles of yellowish 
brown (10YR 5/8) and common, medium, distinct 
mottles of light reddish brown (5YR 6/4); mas- 
sive; firm; mildly alkaline; gradual, wavy bound- 


ary. 

IIC2g—46 to 60 inches, gray (BY 5/1-6/1) silty clay loam; 
common, fine, prominent mottles of yellowish 
brown (10YR 5/8) and common, fine, distinct mot- 
tles of light brown (7.6YR 6/4); massive; firm; 
pockets and lenses of fine sand; calcareous. 


The solum ranges from slightly acid to mildly alkaline in 
reaction. The Ap horizon ranges from very dark gray to 
very dark brown (10YR 2/2) in color and from sandy loam 
to loam or fine sandy loam in texture. The matrix color of 
the B21g horizon is grayish brown to gray (10YR 5/1). The 
texture of the B21g horizon ranges from sandy loam to fine 
sandy loam and loam. The B22¢ and B28g horizons include 
hues of 10YR, 2.5Y, and 5Y, a value of 5 or 6, and a 
chroma of 1 or 2. The texture of these horizons ranges from 
sandy loam to loam. In some places a 2- to 8-inch layer of 
heavy loamy sand occurs at a depth of 12 to 30 inches. The 
depth to the mildly alkaline or calcareous IIC horizon 
ranges from 18 to 40 inches. In many areas this horizon is 
calcareous directly below the B23¢ horizon. The IIC1g hori- 
zon ranges from loam to silty clay loam in texture. The 
gravel content is as much as 2 percent in some places, and 
there are a few cobblestones or boulders. In some areas 
where leaching has taken place in the finer textured IIC ho- 
rizon, a moderate structure and thin clay films are in the 
upper few inches. 

The Corunna soils have finer textured A and B horizons 
than the Brevort soils. 


Corunna sandy loam (0 to 2 percent slopes) (Cw).— 
This soil occurs on lowlands and in natural drainage- 


ways throughout the county. It generally is near the 
Metamora, Del Rey, Conover, and Brevort soils. 

In some places on the outer edge of areas mapped as 
this soil, small areas of Conover, Del Rey, and Brevort 
soils were included in mapping. Also included were 
small areas of Metamora soils, which are on slight 
rises. 

This Corunna soil is used mainly for grain, hay, 
pasture, plants grown for sod, and vegetable crops. 
Small areas are wooded or are idle. Limitations are 
the high water table much of the year, the risk of soil 
blowing, and droughtiness where artificial drainage is 
excessive. Removal of excess water is a major manage- 
ment requirement for nearly all uses of this soil. If 
properly drained, this soil has slight limitations for 
farming. Cover crops and windbreaks help to reduce 
soil blowing. Capability unit IIw-8 (8/2c); woodland 
suitability group S. 


Del Rey Series 


In the Del Rey series are nearly level to gently slop- 
ing, somewhat poorly drained soils on lake plains. 
These soils formed in stratified lacustrine déposits of 
clay loam and silty clay loam that contain thin lenses 
of silt, fine sand, and clay. In this county the soils 
wore mapped alone and in complexes with Metamora 
soils. 

The surface layer of a typical Del Rey soil is very 
dark grayish-brown loam about 8 inches thick. The 
subsurface layer, about 3 inches thick, is grayish- 
brown, firm clay loam mottled with strong brown. The 
subsoil is about 18 inches thick. It is dark-gray silty 
clay mottled with brown in the upper part and gray 
silty clay loam mottled with yellowish brown in the 
lower part. The underlying material is gray, firm to 
friable, calcareous silty clay loam. 

Del Rey soils are high in organic-matter content and 
in natural fertility. Infiltration is moderate, permea- 
bility is moderately slow, and the available moisture 
capacity is high. Runoff is slow. These soils are diffi- 
cult to work because of a seasonal high water table 
and moderate to high shrink-swell potential, but they 
are easily worked when the moisture content is favor- 
able. 

The native vegetation consists of mixed hardwoods, 
among them beech, elm, hickory, and maple. Most 
areas are used for grain, hay, pasture, and vegetable 
crops, as well as building sites. Small areas are 
wooded or are idle. 

A typical profile of Del Rey loam, 0 to 2 percent 
sone in a cornfield, NEWYNEWUNE), sec. 6, T. 2 N., 

.13 E.: 


Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) 
loam, light brownish gray (10YR 6/2) when dry; 
weak, very fine, subangular blocky structure; fria- 
ble; neutral; abrupt, smooth boundary. 

A2—8 to 11 inches, grayish-brown (10YR 5/2) clay loam; 
common, fine, distinct mottles of strong brown 
(7.5YR 5/6); moderate, medium, angular blocky 
structure; firm; neutral; abrupt, wavy boundary. 

B2ltg—11 to 21 inches, dark-gray (10YR 4/1) silty clay; 
common, fine, distinct mottles of brown (10YR 
4/3); strong, medium, angular blocky structure; 
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very firm; mildly alkaline; gradual, wavy bound- 


ary. 

B22g—21 to 29 inches, gray (10YR 5/1) silty clay loam; 
common, fine, distinct mottles of yellowish brown 
(10YR 5/4); moderate, coarse, angular blocky 
structure; firm; yellowish-brown (10YR 5/6) silt 
coatings on ped surfaces; mildly alkaline; abrupt, 
wavy boundary. 

Cig—29 to 38 inches, gray (5Y 5/1) silty clay loam; yel- 
lowish-brown (10YR 5/4) ped interiors; moderate, 
coarse, angular blocky structure; firm; calcareous; 
gradual, wavy boundary. 

C2g—38 to 48 inches +, gray (BY 6/1) and yellowish- 
brown (10YR 65/4) light silty clay loam; weak, 
medium, platy structure to massive; friable; cal- 
careous. 

The solum ranges from slightly acid to mildly alkaline in 
reaction. It ranges from 24 to 42 inches in thickness but 
commonly is 30 to 86 inches thick. The Ap horizon ranges 
from very dark grayish brown to dark gray (10YR 4/1) in 
color, from 7 to 10 inches in thickness, and from sandy loam 
to silt loam in texture. The thickness of the A2 horizon 
ranges from 3 to 6 inches, and the color, from grayish 
brown to pale brown (10YR 6/3). This layer is mottled with 
strong brown to yellowish brown (10YR 5/4). The B2ltg 
horizon ranges from 10 to 14 inches in thickness, from dark 
gray to brown (10YR 5/8) in color, and from silty clay 
loam to silty clay in texture. The B22g horizon ranges from 
6 to 8 inches in thickness, from gray to brown (10YR 5/3) 
in color, and from silty clay loam to silty clay in texture. 
Mottles in the B21tg horizon range from brown (10YR 4/3) 
to yellowish brown (10YR 5/4-5/6), and mottles in the B22g¢ 
horizon range from yellowish brown (10YR 5/4) to brown 
(10YR 4/3). Thin varves of silt and very fine sand occur in 
the B22¢ horizon in some areas, The C horizon ranges from 
heavy silt loam to silty clay loam in texture and from weak, 
medium, angular blocky to weak, thin, platy in structure. In 
places, however, it is massive. 

Del Rey soils formed in material similar to that giving 
rise to Lenawee soils, but the latter soils are poorly drained. 
Unlike Del Rey soils, which formed in stratified clay loam 
and silty clay loam, Minoa soils formed in stratified fine 
sand and very fine sand; Fulton and Toledo soils in lacus- 
trine material consisting of silty clay, clay, or heavy silty 
elay loam; and Blount soils in unstratified glacial till con- 
sisting of clay loam to silty clay loam. 


Del Rey loam, 0 to 2 percent slopes (DIA) —Areas of 
this soil surround or adjoin areas of Lenawee 
soils on nearly level lake plains. This soil has the pro- 
file described as typical of the series. Water collects on 
the surface after prolonged rains. Frost is a severe 
hazard because the soil is unstable as it thaws. 

Included with this soil in mapping were sand spots 
generally less than one-half acre in size, small spots 
that have a surface layer of sandy loam or silt loam, 
and many areas of poorly drained Lenawee soils in 
shallow depressions. 

Most areas of this Del Rey soil are used as cropland 
or are idle and covered with weeds and brush. Un- 
cleared areas are in second-growth trees that vary in 
quality according to their past management. A sea- 
sonal high water table and moderately slow permea- 
bility are the major limitations. Tile drainage and 
shallow field ditches are needed in some places to pre- 
vent ponding. The surface layer becomes compact and 
cloddy if worked when too wet, and preparing a good 
seedbed is difficult. Capability unit IIw-2 (1.5b); 
woodland suitability group J. 

Del Rey loam, 2 to 6 percent slopes (DIB).—This soil 
has a profile similar to the one described as typical of 
the Del Rey series. The soil is on the lake plains, gen- 
erally near Lenawee soils and near soils that are 
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Figure 5.—Eroded drainage ditch in an area of Del Rey loam, 
2 to 6 percent slopes. Bottom of metal shaft on the spade 
handle shows original depth of the ditch. 


sandy in the upper part and have underlying material 
that is not more than 27 to 87 percent clay. 

Included with this soil in mapping were small areas 
of Selfridge, Fulton, Minoa, and Metamora soils. Also 
included were areas of Lenawee, Toledo, and Corunna 
soils in depressions and in natural drainageways and 
-iey that have a surface layer of silt loam or sandy 
oam. 

Most areas of this Del Rey soil are used for corn, 
grain, hay, pasture, and vegetable crops and as build- 
ing sites. Small areas are idle or are wooded. A sea- 
sonal high water table and moderate to high shrink- 
swell potential are major limitations. Working this 
soil is easy when the moisture content is favorable but 
is difficult during wet periods. Control of water ero- 
sion and maintenance of soil structure are manage- 
ment problems. Artificial drainage is needed for 
nearly all uses except woodland. If the side slopes and 
bottoms of roads and field ditches are left bare, ero- 
sion is a severe hazard (fig. 5). The eroded material 
fills culverts and tile lines and disables the drainage 
system. Capability unit IIw-3 (1.5b) ; woodland suita- 
bility group J. 


Del Rey-Metamora sandy loams, 0 to 2 percent slopes 
(DmA).—The soils of this complex have a profile similar 
to the one described as typical of their respective se- 
ries, except that the surface layer of each is sandy 
loam instead of loam, as it is in the typical Del Rey 
soil, or fine sandy loam, as it is in the typical Meta- 
mora soil. The Del Rey soil makes up nearly 75 per- 
cent of the mapping unit, and the Metamora soil, 
nearly 25 percent. These soils are on the lake plains, 
generally near Lenawee soils and near soils that are 
sandy in the upper part and have underlying material 
that is not more than 27 to 37 percent clay. 

Included with these soils in mapping were small 
areas of Selfridge, Fulton, and Minoa soils. Also in- 
cluded were areas of Lenawee, Toledo, and Corunna 
soils in depressions and in natural drainageways and 
areas that have a surface layer of loam. 
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The soils are used for grain, hay, pasture, and vege- 
table crops and as sites for buildings and recreational 
areas. Small areas are idle or are wooded. A seasonal 
high water table and moderate to high shrink-swell 
potential are major limitations. Working the soils is 
easy when the moisture content is favorable but is dif- 
ficult during wet periods. Artificial drainage is needed 
for nearly all uses. Control of soil blowing and mainte- 
nance of soil structure are problems. Cover crops and 
windbreaks help to control blowing. Plowing or culti- 
vating when the soils are not too wet helps to main- 
tain structure. Capability unit IIw-2 (1.5b, 3/2b); 
woodland suitability group J. 


Del Rey-Metamora sandy loams, 2 to 6 percent slopes 
(DmB).—These soils have a profile similar to the one 
described as typical of their respective series, except 
that the surface layer of each is sandy loam instead of 
loam, as it is in the typical Del Rey soil, or fine sandy 
loam, as it is in the typical Metamora soil. The Del 
Rey soil makes up nearly 70 percent of the complex, 
and the Metamora soil, nearly 80 percent. These soils 
are on lake plains, generally near Lenawee soils and 
near soils that are sandy in the upper part and have 
underlying material that is not more than 27 to 37 
percent clay. 

Included with these soils in mapping were small 
areas of Selfridge, Fulton, and Minoa soils. Also in- 
cluded were areas of Lenawee, Toledo, and Corunna 
soils in depressions and natural drainageways. 

These soils are used for grain, hay, pasture, and 
vegetable crops and as sites for buildings and recrea- 
tional areas. Small areas are idle or are wooded. A 
seasonal high water table and moderate to high 
shrink-swell potential are major limitations. Working 
the soils is easy when the moisture content is favor- 
able but is difficult during wet periods. Artificial 
drainage is needed for nearly all uses except wood- 
land. Control of soil blowing and maintenance of soil 
structure are problems. Cover crops and windbreaks 
help to control blowing. Plowing or cultivating when 
the soils are not too wet helps to maintain structure. 
Capability unit Ilw-3 (1.5b, 3/2b) ; woodland suitabil- 
ity group J. 


Dryden Series 


In the Dryden series are moderately well drained, 
moderately coarse textured soils on till plains and mo- 
raines, mainly in the northern part of the county. 
These nearly level to undulating soils developed in cal- 
careous sandy loam glacial till. 

The surface layer of a typical Dryden soil is dark 
grayish-brown sandy loam about 8 inches thick. The 
subsoil, about 22 inches thick, is yellowish-brown, 
friable sandy loam to brown, friable loam. Mottles in 
the lower part of the subsoil are faint yellowish brown 
and light brownish gray in color. The substratum is 
brown, friable, calcareous sandy loam. 

Dryden soils are low in organic-matter content and 
medium in natural fertility. Infiltration is moderately 
rapid, permeability is moderate, and the available 
moisture capacity is medium. Runoff is medium. A sea- 
sonal high water table is infrequent. 


These soils are used for grain, hay, and pasture, as 
building sites, and for some fruit and vegetable crops. 
Some small areas are idle or are wooded. 

A typical profile of Dryden sandy loam on a slope of 
3 percent in an idle meadow, NW1ANWIANW),, sec. 
10,T.4N.,R.12E.: 


Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) sandy 
loam; weak, medium, subangular blocky structure; 
friable; many fine roots; slightly acid; abrupt, 
smooth boundary. 

B1—8 to 14 inches, yellowish-brown (10YR 5/4) sandy 
loam; weak, medium, subangular blocky structure; 
friable; few fine roots; few cobbles; slightly acid; 
clear, wavy boundary. 

B21t—14 to 23 inches, brown (10YR 5/3) loam; weak, med- 
jum and coarse, subangular blocky structure; fria- 
ble; few dark-brown (10YR 3/3) clay films; dark 
grayish-brown (10YR 4/2) worm casts; few fine 
roots; few cobbles; neutral; gradual, wavy bound- 


ary. 

B22t—238 to 30 inches, brown (10YR 5/3) loam; common, 
fine, faint mottles of yellowish brown (10YR 5/6) 
and light brownish gray (10YR 6/2); weak, coarse, 
subangular blocky structure; friable; few dark- 
brown (10YR 3/8) clay films on many ped faces; 
few fine roots; few cobbles; neutral; abrupt, wavy 
boundary. 

C—30 to 60 inches, brown (10YR 5/3) sandy loam; common, 
fine and medium, faint mottles of yellowish brown 
(10YR 5/6), dark brown (10YR 4/8), and light 
brownish gray (10 YR 6/2); massive; friable; cal- 
careous. 

The solum ranges from medium acid to neutral in reac- 
tion. The color of the Ap horizon ranges from dark gray 
(10YR 4/1) to grayish brown (10YR 5/2). In some un- 
disturbed areas, there is an A2 horizon of grayish-brown 
(10YR 5/2) sandy loam 1 inch to 4 inches thick. The tex- 
ture of the B21t and B22t horizons ranges from light loam 
to light clay loam in some places. Depth to the C horizon 
ranges from 20 to 42 inches. In some areas the C horizon 
contains strata of sand and loamy sand. 

The Dryden soils formed in material similar to that giv- 
ing rise to the Lapeer, Locke, and Ensley soils, but the 
Dryden are more poorly drained and mottled than the well- 
drained Lapeer soils and are better drained than the some- 
what poorly drained Locke and the poorly drained Ensley 
soils. Celina soils differ from Dryden soils in having a finer 
textured B horizon and a loam C horizon. 


Dryden sandy loam, 0 to 2 percent slopes (DrA).— 
This soil is on till plains, moraines, and outwash 
plains in the northwestern part of the county. It is 
generally near the Celina, Sisson, and Locke soils. Its 
profile is similar to the one described as typical of the 
Dryden series. This soil has moderate permeability, 
medium runoff, moderately rapid infiltration, and med- 
ium available moisture capacity. The organic-matter 
content is low, and natural fertility is medium. 

Included with this soil in mapping were small spots 
of the moderately well drained Celina soils and the 
well drained Sisson and Spinks soils. Also included, in 
small wet spots and depressions and in narrow natural 
drainageways, were areas of the somewhat poorly 
drained Locke, Minoa, and Conover soils and the 
poorly drained Ensley, Lamson, and Parkhill soils. 
Some inclusions have slopes of 2 to 6 percent, a loam 
surface layer, or small seep spots and springs. 

Most areas of this Dryden soil are used for corn, 
small grain, hay, pasture, peach and apple orchards, 
and vegetable crops. Some small areas are idle, 
wooded, or used for building sites. Seasonal droughti- 
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ness and the infrequent high water table are limita- 
tions. Plowing is delayed because this soil is wet later 
in spring and slower to warm up than better drained 
soils of similar texture. Many wet spots, seep spots, 
and springs need random tiling to improve trafficabil- 
ity. Regularly supplying organic matter and maintain- 
ing fertility are management requirements. Capability 
unit IIs—2 (8a) ; woodland suitability group G. 

Dryden sandy loam, 2 to 6 percent slopes (DrB).— 
This soil occupies areas on till plains, moraines, and 
outwash plains in the northwestern part of the county. 
It is generally near Celina, Sisson, and Locke soils. 
This soil has moderate permeability, medium runoff, 
moderately rapid infiltration, and medium available 
moisture capacity. The organic-matter content is low, 
and natural fertility is medium. 

Small spots of moderately well drained Celina soils 
and well drained Sisson and Spinks soils were in- 
cluded with this soil in mapping. Also included, in wet 
depressions and in narrow natural drainageways, were 
areas of the somewhat poorly drained Locke, Minoa, 
and Conover soils and the poorly drained Ensley, Lam- 
son, and Parkhill soils. Some small inclusions have 
slopes of 0 to 2 percent; others have slopes of 6 to 12; 
and still others are moderately eroded and have an 
exposed yellowish-brown subsoil. 

This Dryden soil is used largely for corn, small 
grain, hay, pasture, peach and apple orchards, and 
vegetable crops. Some small areas are idle, wooded, or 
used for building sites. Limitations are the seasonal 
droughtiness and infrequent high water table. Plow- 
ing is delayed because this soil is wet later in spring 
and warms up slower than better drained soils of simi- 
lar texture. Many spring areas, wet spots, seep spots, 
and wet depressions need random tiling. These un- 
drained areas have poor trafficability for farm ma- 
chinery and require minimum tillage to prevent sur- 
face hardening. Maintenance of the organic-matter 
content and fertility is a requirement. Capability unit 
TIe-3 (3a) ; woodland suitability group G. 


Edwards Series 


The Edwards series consists of poorly drained, shal- 
low soils that formed in mixed woody and fibrous or- 
ganic material that is from 12 to 40 inches thick over 
marl. These soils, which are nearly level, are in 
swamps, along waterways, and in depressions in the 
uplands. 

The surface layer of a typical Edwards soil is black, 
friable muck about 13 inches thick. The underlying 
material is white, very friable marl. 

Edwards soils are low in natural fertility. Permea- 
bility is rapid in the muck layers, if drained, and vari- 
able in the underlying marl. The available moisture 
capacity is very high. A high water table is at or near 
the surface most of the year. Workability is poor. 

The native vegetation consists of white-cedar, elm, 
and maple. Most areas of this soil are wooded, are idle, 
or are in pasture. 

A typical profile of Edwards muck in a level pasture, 
iu Hoeounear corner, SWIANW1, sec. 22, T. 5 N., 


1—0 to 13 inches, black (10YR 2/1) muck; weak, medium, 
granular structure; friable; calcareous; abrupt, 
smooth boundary. . 

TIC—18 to 42 inches, white (10YR 8/1) marl; massive; 
very friable; calcareous. 

The thickness of the organic matter ranges from 12 to 40 
inches but typically is 12 to 24 inches. The muck layer rang- 
es from black to very dark brown (10YR 2/2) in color, 
from 12 to 18 inches in thickness, and from neutral to mod- 
erately alkaline in reaction. In some areas a layer of mucky 
peat, 6 to 30 inches thick, occurs under the muck. The color 
of the marl ranges from white to grayish brown (2.5Y 5/2). 

The Edwards soils are similar to the Linwood, Tawas, 
and Willette soils, except that the kind of underlying ma- 
terial differs. The Linwood soils are underlain by loam, the 
Tawas soils by sand, and the Willette soils by clay. Ed- 
wards soils are thinner than Lupton soils, which consist of 
muck to a depth of more than 40 inches. 


Edwards muck (0 to 2 percent slopes) (Ed).—This 
soil ig in swamps, along waterways, and in depressions 
in the uplands. It has a profile similar to the one de- 
scribed as typical of the series. A high water table is 
at or near the surface most of the year. Runoff is very 
slow to ponded. 

Small spots of Lupton, Tawas, and Linwood soils 
were included with this soil in mapping. Lupton soils 
have organic material greater than 40 inches thick. 
Tawas and Linwood soils have organic material less 
than 40 inches thick and are underlain by sand and 
loam, respectively. 

Most of this Edwards soil is wooded, is in pasture, 
or is idle. A few areas are in general crops. The high 
water table, low natural fertility, and rapid oxidation 
of the muck if drained are major limitations. This soil 
has a low bearing capacity and is very unstable. 
Drainage outlets are difficult to obtain for many areas 
of this soil. Capability unit IVw-5 (M/8c); woodland 
suitability group U. 


Ensley Series 


In the Ensley series are poorly drained, moderately 
coarse textured soils. These soils, which are level or 
nearly level, occur in depressions on till plains and 
moraines. In Macomb County they were mapped in a 
complex with Parkhill soils. 

The surface layer of a typical Ensley soil is very 
dark gray sandy loam about 9 inches thick. The sub- 
soil is light-gray, gray, and grayish-brown, friable 
sandy loam-and loam mottled with yellowish brown. It 
is about 28 inches thick. The substratum is light-gray 
and grayish-brown, friable sandy loam mottled with 
yellowish brown and strong brown. It is massive and 
calcareous. 

Ensley soils are high in natural fertility. They have 
medium available moisture capacity and moderate 
permeability. Runoff is very slow or ponded. 

The native vegetation consists of hardwood forest, 
including elm, ash, hickory, oak, and aspen. If ade- 
quately drained, areas of these soils are used for corn, 
wheat, oats, and hay. Undrained areas are generally in 
permanent pasture or are wooded. 

A typical profile of Ensley sandy loam in a level 
cornfield, in the southeast corner, SEI4SEY%SW', 
sec. 26, T.5N.,R.13 E.: 


Ap—0 to 9 inches, very dark gray (10YR 3/1) sandy loam; 
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weak, medium, granular structure; friable; neu- 
tral; abrupt, smooth boundary. 

B2ig—9 to 17 inches, light-gray (10YR 6/1) sandy loam; 
few, fine, faint mottles of gray (10YR 5/1) and 
common, medium, distinct mottles of yellowish 
brown (10YR 5/4-5/6); weak, coarse, granular 
structure; friable; worm channels filled with ver 
dark gray (10YR 3/1) sandy loam; neutral; grad- 
ual, wavy boundary. 

B22g—17 to 25 inches, gray (5Y ee loam; common, med- 
ium, distinct mottles of yellowish brown (10YR 
5/8) and few, medium, distinct mottles of yellow- 
ish brown (10YR 5/4); weak, coarse, subangular 
blocky structure; friable, mildly alkaline; grad- 
ual, wavy boundary. 

B8g—25 to 37 inches, grayish-brown (10YR 5/2) sandy 
loam; common, medium, distinct mottles of yellow- 
ish brown (10YR 5/4-5/8); weak, coarse, suban- 
gular blocky structure; friable; mildly alkaline; 
clear, wavy boundary. 

Cig—37 to 44 inches, light-gray (5Y 6/1) sandy loam; 
many, coarse, prominent mottles of yellowish 
brown (10YR 5/6-5/8); massive; friable; calcar- 
eous; clear, wavy boundary. 

C2g—44 to 60 inches, grayish-brown (10YR 6/2) sandy 
loam; few, medium, distinct mottles of yellowish 
brown (10YR 5/6) and few, medium, prominent 
mottles of strong brown (7.5YR 5/8); massive; 
friable; calcareous. 


The solum ranges from slightly acid to mildly alkaline in 
reaction. The Ap horizon ranges from black (10YR 2/1) to 
very dark grayish brown (10YR 3/2) in color and from 6 
to 9 inches in thickness. The texture of the B horizon rang- 
es from sandy loam to loam. The depth to the calcareous 
sandy loam C horizon is 24 to 48 inches. The quantity of 
stones and cobblestones in the solum and C horizon varies 
greatly; it ranges from none to many. In some places thin 
layers or pockets of loamy sand or sand occur in the solum, 

The Ensley soils differ from the Parkhill soils in that 
they have a coarser textured B horizon and formed in san- 
dy loam till instead of loam or silt loam till. They are of 
similar texture but are more poorly drained than the some- 
what poorly drained Locke soils, the moderately well drain- 
ed Dryden soils, and the well drained Lapeer soils. 


Ensley-Parkhill complex (0 to 2 percent slopes) 
(Ep).—This complex consists of level, nearly level, and 
depressional soils on till plains and moraines. It is 
made up of Ensley and Parkhill soils that occupy 
areas too small to be mapped separately. The Ensley 
soil makes up nearly 70 percent of the complex, and 
the Parkhill soil, nearly 30 percent. The soils of this 
complex have a profile similar to the one described as 
typical of their respective series. Runoff is very slow 
or ponded, and the water table is at or near the sur- 
face much of the year. Infiltration is moderate for the 
Ensley soil and slow for the Parkhill soil. Permeabil- 
ity is moderate in the Ensley soil and moderately slow 
in the Parkhill soil. The available moisture capacity is 
medium in the Ensley and high in the Parkhill. 

Included with these soils in mapping were small 
areas of somewhat poorly drained Locke, Conover, and 
Metamora soils on knolls and small areas of Gilford, 
Lamson, and Granby soils. In some included areas, 
mostly in natural drainageways and in depressions, 
cobblestones ranging from 3 to 10 inches in diameter 
occupy 15 to 20 percent of the surface. 

These soils are used largely for corn, small grain, 
soybeans, hay, and pasture. Small areas are used for 
vegetable crops and navy beans. Some areas are idle or 
are wooded. Because of the high water table, artificial 
drainage is needed for root development, trafficability, 
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and good crop growth. Machinery operations involving 
plowing, cultivating, harvesting, and maintenance pro- 
cedures are hindered by the cobbles. Management that 
regularly adds organic matter and maintains fertility 
and soil structure is helpful. Both soils in capability 
unit IIw-6 (2.5c, 8c); Ensley soil in woodland suita- 
bility group 8S; Parkhill soil in woodland suitability 
group P. 


Fulton Series 


Soils of the Fulton series are nearly level to gently 
sloping, somewhat poorly drained, and fine textured. 
These soils developed in calcareous lacustrine clay on 
the lake plains. 

The surface layer of a typical Fulton soil is dark 
grayish-brown loam about 8 inches thick. The subsoil, 
about 28 inches thick, is partly brown, firm loam but 
is mostly grayish-brown, very firm silty clay. It is 
mottled with yellowish brown and strong brown. The 
underlying material is gray with grayish-brown varie- 
gations. It is firm and very firm, calcareous silty clay 
and clay with thin layers of silty clay loam and silt 
loam. 

The Fulton soils are high in natural fertility. 
Permeability is slow, runoff is slow, and the available 
moisture capacity is high. A seasonal high water table 
limits use during wet periods. 

The native vegetation consists of hardwoods, includ- 
ing elm, ash, hickory, soft maple, and basswood. Most 
areas of these soils are used for corn, wheat, oats, and 
hay. A few small areas are in permanent pasture or are 
wooded. 

A typical profile of Fulton loam in a level area of 
pees sod, NWIANEI,NEI, NEI, sec. 7, T. 2. N., 

13 E.: 


Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loam; 
moderate, fine, subangular blocky structure; fria- 
ble; few, medium, distinct mottles of yellowish 
brown (10YR 5/6) on some peds; many fine roots; 
slightly acid; abrupt, smooth boundary. 

B1—8 to 11 inches, brown (10YR 5/8) loam; common, fine, 
distinct mottles of yellowish brown (10YR 5/6); 
moderate, fine and medium, subangular blocky 
structure; firm; light brownish-gray (10YR 6/2) 
and light-gray (10YR 7/2) silt loam coatings on 
many peds; few fine roots; medium acid; clear, 
wavy boundary. 

B2ltg—11 to 19 inches, grayish-brown (10YR By silty 
clay; many, medium, distinct mottles of yellowish 
brown (10YR 5/6) and strong brown (7.5YR 56/8); 
thin, patchy clay films of dark grayish brown; 
weak, medium, columnar structure to weak, med- 
tum, angular blocky structure; very firm; few fine 
roots; medium acid; gradual, wavy boundary. 

B22g—19 to 30 inches, grayish-brown (10YR 5/2) silty 
clay; many, fine and medium, distinct mottles of 
yellowish brown (10YR 5/4-5/6-5/8); weak, med- 
ium, columnar structure to moderate, medium, an- 
gular blocky structure; very firm; few fine roots; 
neutral; gradual, wavy boundary. 

B23g—30 to 36 inches, grayish-brown (10YR 5/2) silty 
clay; many, fine and medium, distinct mottles of 
yellowish brown (10YR 5/4-5/8) and many, fine 
and medium, faint mottles of brown (10YR 5/3); 
weak, medium, columnar structure to weak, med- 
ium, angular blocky structure; very firm; few fine 
roots; mildly alkaline; abrupt, wavy boundary. 

Clg—-36 to 42 inches, gray (10YR 5/1) silty clay; grayish- 
brown (10YR 5/2) variegations; weak, coarse, an- 
gular blocky structure; very firm; few fine roots, 
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along structure planes; light-gray (10YR 7/2) cal- 
cium carbonate coatings on some peds; yellowish- 
brown (10YR 5/6) ped interiors; calcareous; 
abrupt, wavy boundary. 

C2g—42 to 46 inches, gray (10YR 5/1), stratified silty clay, 
silty clay loam, and silt loam; many, medium, dis- 
tinct mottles of yellowish brown (10YR 5/6); mas- 
sive; firm; calcareous; abrupt, wavy boundary. 

C3g—46 to 62 inches, gray (10YR 5/1) clay; grayish-brown 
(10YR 5/2) variegations; massive; very firm; 
light-gray (10YR 7/2) calcium carbonate streaks; 
many fine and medium mottles of yellowish brown 
(10YR 5/4-5/6) in interiors of stratified varves; 
calcareous. 


The solum ranges from 24 to 48 inches in thickness and is 
typically from 30 to 42 inches deep. It ranges from medium 
acid to mildly alkaline in reaction. The Ap horizon ranges 
from dark gray (10YR 4/1) to very dark grayish brown in 
color and from 6 to 9 inches in thickness. In some undis- 
turbed areas there is a grayish-brown (10YR 5/2) A2 hori- 
zon present. The A horizon ranges from sandy loam to loam 
in texture. The texture of the B2 horizon ranges from 
heavy silty clay loam to silty clay. In some areas thin lay- 
ers of sand, silt, or light silty clay loam occur in the lower 
part of the B28g horizon. The texture of the C horizon 
ranges from heavy silty clay loam to clay. 

The Fulton soils are finer textured than the Del Rey soils, 
which developed in lacustrine clay loam to silty clay loam. 
They formed in similar textured material as that giving 
rise to the Nappanee soils, but the Nappanee developed in 
glacial till and lack the stratification that is in the Fulton 
soils. They developed in material similar to the poorly 
drained Toledo soils but are better drained. 


Fulton sandy loam, 0 to 2 percent slopes (FtA).—This 
soil has a profile similar to that described as typical of 
the series, but it has a sandy loam surface layer. It oc- 
cupies areas on the lake plains. The available moisture 
capacity is high, and permeability is slow. Natural 
fertility is high. 

Included with this soil in mapping were many small 
spots having a loam surface layer, a few areas with 
slopes of 2 to 6 percent, many small depressions con- 
taining poorly drained Toledo soils, and many shallow 
sand spots that are less than 18 inches thick. 

Most areas of this Fulton soil are used for corn, 
wheat, oats, and hay. A few small areas are used for 
permanent pasture or are wooded. The main limita- 
tions are a seasonal high water table, slow permeabil- 
ity, and high shrink-swell potential. Trafficability and 
workability are fair. The surface layer dries out and 
warms up more rapidly in spring and after rains than 
that of the Fulton loam soil. Artificial drainage is 
needed for a good growth of crops. Maintaining fertil- 
ity and improving drainage are the major manage- 
ment concerns. Capability unit IIIw-2 (1b) ; woodland 
suitability group J. 


Fulton loam, 0 to 2 percent slopes (FuA).—This soil 
is on the lake plains. It has a high available moisture 
capacity and slow permeability. Natural fertility is 
high. This soil has the profile described as typical of 
the series. 

Included with this soil in mapping were many small 
spots having a sandy loam or silt loam surface layer, 
small spots of the slightly coarser textured Del Rey 
soils, and shallow sand spots that are less than 18 
inches thick. Also included were poorly drained Toledo 
soils in many small depressions and a few areas hav- 
ing slopes of 2 to 6 percent. 


Most areas of this Fulton soil are used for corn, 
wheat, oats, and hay. A few small areas are used for 
permanent pasture or are wooded. The main limita- 
tions are the seasonal high water table, the slow 
permeability, and the high shrink-swell potential. 
Trafficability and workability are poor if the soil is 
wet. Artificial drainage is needed for good crop growth. 
Maintenance of fertility and improved drainage are 
the major needs of management. Capability unit IIIw— 
2 (1b) ; woodland suitability group J. 


Gilford Series 


The Gilford series consists of poorly drained, mod- 
erately coarse textured soils. These soils are nearly 
level and depressional; they occupy outwash plains 
and lake plains. Calcareous stratified sand and gravel 
occur at a depth ranging from 20 to 40 inches. 

The surface layer of a typical Gilford soil is very 
dark gray sandy loam about 10 inches thick. The sub- 
soil is gray, friable sandy loam and grayish-brown, 
friable gravelly sandy loam. It is about 20 inches thick 
and contains yellowish-brown mottles in the lower 
part. The substratum is light-gray, loose, calcareous 
gravelly sand. 

The Gilford soils are moderately low in natural fer- 
tility. They have a medium available moisture capac- 
ity above a depth of 20 to 40 inches; below this depth 
it is very low. Permeability is moderately rapid in the 
upper 20 to 40 inches and rapid below this depth. Run- 
off is very slow or ponded. 

The native vegetation consists of marsh grasses, 
reeds, sedges, and water-tolerant trees. Most areas of 
these soils are used for vegetable crops, corn, wheat, 
oats, and hay. A few undrained areas are in perma- 
nent pasture or second-growth forest. 

A typical profile of Gilford sandy loam in 4 level 
area of an idle field, NWI4GANWIANEIANE\, sec. 6, 
T.2N.,R.12E.: 


Ap—0 to 10 inches, very dark gray (10YR 3/1) sandy 
loam; weak, medium, granular structure; friable; 
many roots; mildly alkaline; abrupt, smooth 
boundary. 

Big—10 to 14 inches, gray (10YR 5/1) sandy loam; com- 
mon, fine, faint mottles of grayish brown (10YR 
5/2); weak, medium, subangular blocky structure; 
friable; few roots; very dark gray (10YR 3/1) 
sandy loam in root channels; mildly alkaline; 
clear, wavy boundary. 

B2g—14 to 30 inches, grayish-brown (10¥R 5/2) _ gravelly 
sandy loam; many, fine and medium, distinct mot- 
tles of yellowish brown (10YR 5/6); weak, med- 
ium, subangular blocky structure; friable; few 
roots; mildly alkaline; abrupt, wavy boundary. 

TICg—80 to 50 inches, light-gray (10YR 6/1) gravelly sand; 
common, coarse, faint mottles of brown (10YR 
5/8); single grain; loose; calcareous. 


The solum ranges from 20 to 40 inches in thickness, but it 
is typically 30 to 36 inches thick. The reaction of the solum 
ranges from slightly acid to mildly alkaline. The Ap hori- 
zon ranges from black (N 2/0) to very dark grayish brown 
(10YR 3/2) in color and from loamy sand to sandy loam in 
texture. The texture of the B2g horizon ranges from sandy 
loam to loam in texture. In some areas B1 and B3 horizons 
of loamy sand occur. The IICg horizon is light gray to gray 
(5Y 6/1) in color and contains thin strata of silt or silty 
clay loam in some places. . : 

The Gilford and Wasepi soils developed in similar mater- 
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ial, but the Gilford are more poorly drained than the some- 
what poorly drained Wasepi. The Gilford soils are finer tex- 
tured than the Granby because they formed in calcareous 
gravelly sand, whereas the Granby formed in deep sand. 


Gilford sandy loam (0 to 2 percent slopes) (Gd).— 
This soil occurs on nearly level areas and in depres- 
sions on outwash plains and lake plains. Runoff is very 
slow or ponded. Permeability is moderately rapid in 
the upper 20 to 40 inches and rapid below this depth. 
The available moisture capacity is medium. The water 
table is high. Natural fertility is moderately low. 

Included with this soil in mapping were many small 
areas of somewhat poorly drained Wasepi soils on 
slight rises and poorly drained Gilford soils, silty sub- 
soil variant. 

Drained areas of this soil are used for corn, wheat, 
oats, hay, and vegetable crops. Undrained areas are in 
permanent pasture or second-growth forest or are idle. 
The main limitation is the high water table. If 
drained, this soil tends to be somewhat droughty. Ca- 
pability unit IIIw-6 (4c); woodland suitability group 
5. 


Gilford Series, Silty Subsoil Variant 


In the Gilford series, silty subsoil variant, are 
poorly drained, moderately coarse textured soils. 
These soils are 20 to 40 inches thick to calcareous sand 
and gravel material, which is underlain by sand and 
silt. They occupy level or nearly level to depressional 
areas on outwash plains and lake plains. 

The surface layer of a typical Gilford soil, silty sub- 
soil variant, is very dark gray sandy loam about 10 
inches thick. The upper part of the subsoil, about 15 
inches thick, is grayish-brown, friable sandy loam 
mottled with yellowish brown and faint gray. The 
lower part of the subsoil is gray, friable heavy sandy 
loam with yellowish-brown mottles and is about 7 
inches thick. The upper part of the substratum is 
light-gray, loose sand and gravel about 6 inches thick. 
The lower part of the substratum is light-gray and 
are friable, stratified fine sand, very fine sand, and 
silt. 

These soils are moderately low in natural fertility. 
They have a medium available moisture capacity. 
Permeability is moderately rapid in the upper layers 
and slow in the underlying material. Runoff is very 
slow or ponded, and the water table is high. Un- 
drained areas are wet most of the year; consequently, 
root development of plants is limited and the opera- 
tion of machinery is hindered. 

The native vegetation consists chiefly of elm, black 
ash, aspen, marsh grasses, reeds, and sedges. Drained 
areas of these soils are used for vegetable crops, corn, 
wheat, oats, and hay. Undrained areas are in perma- 
nent pasture or are wooded. 

A typical profile of Gilford sandy loam, silty subsoil 
ao in a level area, SWIAGNEIZNWI, sec. 4, T. 2 
N.,R.12 E.: 


Ap—0 to 10 inches, very dark gray (10YR 3/1) sandy 
loam; weak, medium, granular structure; friable; 
many roots; mildly alkaline; abrupt, smooth 
boundary. 
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Big—10 to 17 inches, grayish-brown (10YR 5/2) sandy 
loam; few, fine, faint mottles of gray (10YR 5/1) 
and few, fine, distinct mottles of yellowish brown 
(10OYR 5/6); weak, medium, granular structure; 
friable; very dark gray (10YR 3/1) sandy loam in 
root channels; few roots; neutral; clear, wavy 
boundary. 

B2lg—17 to 25 inches, grayish-brown (10YR 5/2) sandy 
loam; common, medium, distinct mottles of yellow- 
ish brown (10YR 5/8); weak, medium, granular 
structure; friable; few roots; neutral; gradual, 
wavy boundry. 

B22tg—25 to 82 inches, gray (5Y 5/1) heavy sandy loam; 
common, medium, distinct mottles of yellowish 
brown (10YR 5/6); weak, fine, subangular blocky 
structure; friable; few roots; mildly alkaline; 
abrupt, smooth boundary. 

IIC1g—82 to 38 inches, light-gray (10YR 6/1) sand and 
gravel; single grain; loose; calcareous; abrupt, 
smooth boundry. 

IIIC2g—388 to 42 inches, light-gray (5Y 6/1) fine sand and 
silt; few, medium, distinct mottles of pale brown 
(10YR 6/3); massive; friable; stratified; calcar- 
eous; abrupt, smooth boundary. 

IIIC3—42 to 60 inches, gray (N 6/0) very fine sand and 
silt; massive; friable; stratified; calcareous. 

The Ap horizon ranges from loamy sand to sandy loam in 
texture, from 10 to 14 inches in thickness, and from very 
dark gray to black (10YR 2/1) in color. The texture of the 
B horizon ranges from heavy loamy sand to clay loam. The 
reaction of the solum is slightly acid to mildly alkaline. The 
IIC horizon is at a depth ranging from 16 to 32 inches, and 
its thickness ranges from 2 to 20 inches. The depth to the 
IIIC horizon ranges from 18 to 42 inches, 

These soils are underlain by silt and very fine sand at a 
depth of 20 to 40 inches, whereas the typical Gilford soils 
are underlain by stratified sand and gravel. Drainage is 
poorer than that of Wasepi soils, silty subsoil variant. 


Gilford sandy loam, silty subsoil variant (0 to 2 per- 
cent slopes) (Gf).—This soil occupies nearly level or 
depressional areas on outwash plains or lake plains. It 
has a medium available moisture capacity. Permeabil- 
ity of the upper 20 to 40 inches is moderately rapid, 
and below this depth it is slow. Runoff is slow to 
ponded. The natural fertility is moderately low. 

Included with this soil in mapping were areas of 
Wasepi soils, silty subsoil variant, on slight rises; 
areas of typical Gilford soils; and small areas of Len- 
awee and Lamson soils at the outer edge of areas 
mapped as this soil. 

Drained areas of this Gilford soil are used for vege- 
table crops, corn, wheat, oats, and hay. Undrained 
areas are in permanent pasture or are wooded. The 
main limitation of this soil is a high water table. If 
drained, the upper 20 to 40 inches tends to be droughty. 
Tile lines should be blinded. Capability unit IIIw-6 
(4/2c) ; woodland suitability group S. 


Granby Series 


In the Granby series are poorly drained, coarse-tex- 
tured soils. These soils are nearly level, level, or in de- 
pressions. They occur throughout the county. 

The surface layer of a typical Granby soil is very 
dark gray loamy fine sand about 9 inches thick. The 
upper part of the subsoil, about 7 inches thick, is light 
brownish-gray, loose loamy sand that contains mottles 
of very dark gray and yellowish brown. The lower 
part of the subsoil is gray, loose sand mottled with 
yellowish brown and is about 20 inches thick. The sub- 
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pe is gray, loose sand with yellowish-brown mot- 
es. 

The Granby soils are low in natural fertility. They 
have a very low available moisture capacity and rapid 
permeability. Runoff is very slow or ponded, and the 
water table is high. Because undrained areas are wet 
most of the year, root development of plants is limited 
and the operation of machinery is hindered. 

The native vegetation consists of marsh grasses, 
reeds, sedges, aspen, pin oak, red maple, black oak, 
and elm. Drained areas are used for vegetable crops, 
corn, wheat, oats, and hay. Undrained areas are in 
permanent pasture or second-growth forest. 

A typical profile of Granby loamy fine sand in a 
level area of an idle field, NEYASE14SEY, sec. 11, T. 
8N.,R.12E.: 


Ap—0 to 9 inches, very dark gray (10YR 3/1) loamy fine 
sand; weak, medium, granular structure; very 
friable; many light-gray (10YR 6/1) sand grains; 
many roots; neutral; abrupt, smooth boundary. 

Big—9 to 16 inches, light brownish-gray (10YR 6/2) loamy 
sand; many, medium, distinct mottles of very dark 
gray (10YR 3/1) and common, fine, distinct mot- 
tles of yellowish brown (10YR 5/4); single grain; 
loose; few roots; neutral; abrupt, irregular bound- 


ary. 

B2g—16 to 36 inches, gray (10YR 5/1) sand; common, me- 
dium, distinct mottles of yellowish brown (10YR 
5/6); single grain; loose; few roots; neutral; 
gradual, wavy boundary. 

Cg—36 to 54 inches. gray (10YR 5/1) sand; yellowish- 
brown (10YR 5/4) mottles; single grain; loose; 
calcareous. ; 

The solum ranges from 24 to 42 inches in thickness and 
from slightly acid to mildly alkaline in reaction. The Ap ho- 
rizon ranges from very dark gray to black (10YR 2/1) and 
very dark grayish brown (10YR 3/2) in color, from loamy 
fine sand to sand in texture, and from 7 to 10 inches in 
thickness. The C horizon is gray to light brownish gray 
(10YR 6/2) and is neutral to moderately alkaline, 

The Granby soils are coarser textured than the Lamson 
soils, which have parent material of stratified very fine 
sand and silt. Granby soils differ from the Gilford soils in 
that they are coarser textured in the solum and are under- 
lain by sand instead of gravelly sand. The Granby soils are 
similar in texture to the somewhat poorly drained Au Gres 
soils and the well-drained Oakville soils. 


Granby loamy fine sand (0 to 2 percent slopes) 
(Gm).—This soil occurs throughout the county. Some 
areas are in depressions. Runoff is very slow or ponded, 
and the water table is at or near the surface much of 
the year. 

Included with this soil in mapping were small areas 
of poorly drained Brevort and Lamson soils, areas of 
somewhat poorly drained Au Gres and Selfridge soils 
on small knolls and low ridges, and some small areas 
that have slopes of 2 to 6 percent. 

Most areas of this soil are used for corn, small 
grain, hay, pasture, and vegetable crops. Some areas 
are wooded, are idle, or are used as habitat for wet- 
land wildlife. The main limitation is the high water 
table. Artificial drainage is a major management re- 
quirement. Tile blinding to prevent soil material from 
entering and plugging tile systems is desirable. Drain- 
age ditches are more easily dug when the soil is dry 
because this soil material flows if wet. Artificially 
drained areas have considerably higher crop yields 
than undrained ones, and cultivation and harvesting 


operations are hampered less. This soil is wet longer 
in spring and after rains than the well-drained Oak- 
ville soils. Management that provides regular addi- 
tions of organic matter, maintains fertility, controls 
the risk of soil blowing, and reduces the hazard of 
droughtiness is desirable. Capability unit IIJw-11 
(5c) ; woodland suitability group Q. 


Hoytville Series 


The Hoytville series consists of nearly level and de- 
pressional, poorly drained soils that developed in 
clayey glacial till. These soils are on glacial till plains 
and moraines. 

The surface layer of a typical Hoytville soil is very 
dark gray clay loam about 9 inches thick. The upper 
part of the subsoil is dark-gray, firm and very firm 
silty clay loam and silty clay about 11 inches thick. It 
is mottled with dark brown and dark yellowish brown. 
The lower part, about 26 inches thick, is dark-gray, 
very firm clay mottled with dark yellowish brown. 
The substratum is gray, very firm clay with mottles of 
dark brown. 

Hoytville soils are high in natural fertility. They 
have a high available moisture capacity and very slow 
permeability. Runoff is very slow or ponded, and the 
water table is high. Because undrained areas are wet 
most of the year, root development of plants is limited 
and machinery operations are hindered. 

The native vegetation consists of deciduous swamp 
forest, including elm, ash, hickory, soft maple, bass- 
wood, swamp white oak, and cottonwood, with some 
marsh grasses. Undrained areas are in permanent pas- 
ture or are wooded. Drained areas are used mainly for 
corn, wheat, oats, hay, and vegetable crops. 

A typical profile of Hoytville clay loam in a level 
area of an idle field, SEIGNE14SW},, sec. 6, T. 3 N., 
R.14E.: 


Ap—0 to 9 inches, very dark gray (10YR 3/1) clay loam; 
moderate, medium, subangular blocky structure; 
firm; slightly acid; abrupt, smooth boundary. 

Big—9 to 13 inches, dark-gray (10YR 4/1) silty clay loam; 
common, medium, distinct mottles of dark brown 
(10YR 3/3) and dark yellowish brown (10YR 4/4); 
moderate, medium, subangular blocky structure; 
firm; organic stains on ped faces; slightly acid; 
clear, wavy boundary. . 

B2ltg—13 to 20 inches, dark-gray (10YR 4/1) silty clay; 
common, medium, distinct mottles of dark yellow- 
ish brown (10YR 3/4); moderate, medium, angular 
blocky structure; very firm; thin clay films on 
some ped surfaces; neutral; gradual, wavy bound- 


ary. 

B22tg—20 to 40 inches, dark-gray (10YR 4/1) clay; com- 
mon, medium, distinct mottles of dark yellowish 
brown (10YR 3/4) and few, fine, faint mottles of 
dark grayish brown (2.5Y 4/2); moderate, coarse, 
angular blocky structure; very firm; thin clay 
films on some ped surfaces; neutral; gradual, 
wavy boundary. 

B8g—40 to 46 inches, dark-gray (10YR 4/1) clay; many, 
medium, distinct mottles of dark yellowish brown 
(10YR 4/4); massive; very firm; neutral; clear, 
wavy boundary. 

Ce—46 to 60 inches, gray (10YR 5/1)clay ; common, med- 
ium, distinct mottles of dark brown (10YR 4/4); 
massive; very firm; calcareous. 


The Ap horizon ranges from very dark gray to black 
(10YR 2/1) and very dark brown (10YR 2/2) in color, from 
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6 to 9 inches in thickness, and from slightly acid to neutral 
in reaction. The Bg horizon ranges from silty clay loam to 
clay in texture and js slightly acid to neutral. The depth 
from the surface to the Cg horizon ranges from 28 to 55 
inches and is typically at 46 inches. The Cg horizon is mas- 
sive in some places and has moderate, coarse, subangular 
plocky structure in others. It is heavy silty clay loam to 
clay, 

Hoytville soils have a clay content of 38 to 48 percent; the 
Sims soils, 27 to 37 P tieaaalt the Toledo soils, 48 to 60 per- 
cent; and the Paulding soils, 60 to 75 percent. Hoytville 
soils developed in glacial till, whereas the Toledo soils 
formed in stratified lacustrine deposits. Hoytville soils are 
more poorly drained and grayer than the Nappanee soils. 

Hoytville clay loam (0 to 2 percent slopes) (Hy).— 
This soil occupies nearly level or depressional areas on 
till plains and moraines. It has a high available mois- 
ture capacity and very slow permeability. Runoff is 
very slow or ponded. Natural fertility is high. 

Included with this soil in mapping were small areas 
of poorly drained Toledo and Sims soils and, on the 
slightly higher elevations, areas of Nappanee soils. 

Undrained areas of this Hoytville soil are in perma- 
nent pasture or are wooded. Drained areas are used 
for vegetable crops, corn, wheat, oats, and hay. The 
main limitations are the high water table, poor work- 
ability when wet, very slow permeability, and diffi- 
culty in obtaining artificial drainage. Capability unit 
IIw-2 (1c) ; woodland suitability group P. 


Lamson Series 


In the Lamson series are level to nearly level, poorly 
drained, moderately coarse textured to medium-tex- 
tured soils. These soils developed in stratified calcar- 
eous silt and very fine sand, and they occur throughout 
the county. In this county they were mapped alone and 
also in a complex with Selfridge soils. 

The surface layer of a typical Lamson soil is black 
fine sandy loam about 10 inches thick. The subsoil, 
about 14 inches thick, is gray, very friable fine sandy 
loam that contains yellowish-brown mottles. The sub- 
stratum is gray, very friable silt and very fine sand 
with olive and yellowish-brown mottles. 

Lamson soils are high in natural fertility and or- 
ganic-matter content. They have moderately slow 
permeability, high available moisture capacity, very 
slow or ponded runoff, and moderate infiltration. Be- 
cause of the high water table, workability is some- 
times difficult and artificial drainage is beneficial for 
nearly all uses. 

The native vegetation consists of hardwood trees, 
chiefly aspen, oak, ash, and maple. Most areas are used 
for grain, hay, pasture, and vegetable crops. Some 
small areas are idle or are wooded. 

A typical profile of Lamson fine sandy loam in a 
ae uy area, NEIANWIANE), sec. 6, T. 3 N., 

Ap—0 to 10 inches, black (N 2/0) fine sandy loam; weak, 
medium, granular structure; very friable; yellow- 


ish-brown (10YR 5/4-5/8) stains on some peds; 
many roots; slightly acid; abrupt, smooth bound- 


ary. 

Blg—10 to 15 inches, gray (5Y 6/1) fine sandy loam; com- 
mon, medium, distinct mottles of yellowish brown 
(10YR 5/8); weak, fine, subangular blocky struc- 
ture; very friable; few roots; neutral; gradual, 
wavy boundary. 


B2g—15 to 24 inches, gray (5Y 5/1) fine sandy loam; 
many, coarse, distinct mottles of yellowish brown 
(10YR 5/8); weak, fine, subangular blocky struc- 
ture; very friable; few roots; mildly alkaline; 
gradual, wavy boundary. 

Clg—24 to 82 inches, gray (5Y 5/1) silt and very fine sand; 
common, medium, distinct mottles of olive (5Y 
5/4); massive; very friable; calcareous; gradual, 
wavy boundary. 

C2g-—-32 to 60 inches, gray (bY 5/1) very fine sand; few, 
coarse, prominent mottles of yellowish brown 
(10YR 5/6); massive; very friable; stratified; cal- 
careous. 

The solum ranges from slightly acid to mildly alkaline in 
reaction and from 24 to 42 inches in thickness. The Ap hori- 
zon ranges from 8 to 10 inches in thickness, from fine sandy 
loam to very fine sandy loam in texture, and from black 
(N 2/0) to very dark gray (10YR 3/1) in color. The pie ho- 
rizon ranges from 4 to 10 inches in thickness and from light 
gray (10YR 6/1) to gray (10YR 5/1) in color, with mot- 
tles ranging from grayish brown (10YR 5/2) to yellowish 
brown (10YR 6/6). This horizon ranges from fine sand 
loam to silt loam in texture and contains %- to 2-inc 
thick bands of clay. The B2g horizon ranges from 9 to 16 
inches in thickness and from fine to coarse subangular 
blocky in structure. This horizon ranges from fine sandy 
loam to silt loam in texture, with layers up to 2 inches thick 
of silt and very fine sand. Its color is gray (10YR 5/1) to 
light gray (10YR 6/1) that contains mottles ranging from 
light gallowish brown (10YR 6/4) to dark gray (10YR 
4/1). The texture of the C horizon ranges from silt and 
very fine sand to stratified silt loam with thin varves of clay. 
In some areas there are layers of coarse sand or fine gravel 
1 inch to 6 inches thick. The color of this horizon ranges 
from gray (N 6/0) to light gray (10 YR 6/1, 5Y 6/1), with 
mottles ranging from dark grayish brown (10YR 4/2) ta 
yellowish brown and olive (BY 5/4). 

Lamson soils are more poorly drained than the somewhat 
poorly drained Minoa soils and the well-drained Sisson 
soils. They are coarser textured than the Lenawee and 
Parkhill soils but are finer textured than the Granby soils 
which formed in deep sand. 

Lamson fine sandy loam (0 to 2 percent slopes) (La). 
—This soil occurs throughout the county. Some areas 
are in depressions. Runoff is very slow or ponded, per- 
meability is moderately slow, infiltration is moderate, 
and the available moisture capacity is high. The water 
table is at or near the surface much of the year. 

Included with this soil in mapping were small areas 
of poorly drained Granby and Brevort soils, areas of 
somewhat poorly drained Minoa and Selfridge soils on 
knolls and slightly higher elevations, and small spots 
of Lenawee soils in many areas mapped as this soil in 
Harrison Township. ; 

This soil is used largely for corn, small grain, hay, 
and pasture. Some areas are idle or are wooded. Limi- 
tations are moderate to severe because of the high 
water table. Artificial drainage is a major manage- 
ment requirement for all uses of this soil. Drained 
areas have higher yields than undrained ones. Drain- 
age ditches should be dug when the soil is dry because 
of its unstableness when wet. Tile blinding to prevent 
plugging by the fine soil material is often necessary 
because this soil flows when wet. This soil dries out 
later in spring and after rain than the better drained, 
similar-textured Sisson and Minoa soils. Management 
that provides a regular supply of organic matter helps 
to control soil blowing and to improve soil structure. 
If wet, this soil has poor trafficability, and the surface 
becomes cloddy when worked. Capability unit Ilw-6 


(3c) ; woodland suitability group S. 
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Lapeer Series 


The Lapeer series consists of nearly level to steep, 
well-drained, moderately coarse textured soils. These 
soils formed in calcareous sandy loam glacial till on 
till plains and moraines. 

The surface layer of a typical Lapeer soil is dark 
grayish-brown sandy loam about 8 inches thick: The 
subsoil, about 22 inches thick, is yellowish-brown, 
friable sandy loam to loam. The underlying material is 
brown, friable sandy loam. 

The Lapeer soils are medium in natural fertility. 
They have medium available moisture capacity and 
moderate to moderately rapid permeability. Runoff is 
medium on the lesser slopes and rapid to very rapid on 
the steep slopes. 

The native vegetation consists of hardwoods, includ- 
ing oak, hickory, beech, and maple. These soils are 
used for corn, wheat, oats, and hay. 

A typical profile of Lapeer sandy loam on a slope of 
4 percent, in an apple orchard, NWY4NW14NE),4 sec. 
28, T.5 N.,R.12 E.: 


Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) sandy 
loam; weak, fine, subangular blocky structure; 
friable; many fine roots; neutral; abrupt, smooth 
boundary. 

Bi—8 to 11 inches, yellowish-brown (10YR 5/4) sandy 
loam; weak, fine and medium, subangular blocky 
structure; friable; few fine and coarse roots; few 
cobblestones; slightly acid; clear, wavy boundary. 

B21t—11 to 20 inches, yellowish-brown (10YR 5/4) sandy 
loam; moderate, fine and medium, subangular 
blocky structure; friable; few dark yellowish- 
brown (10YR 4/4) clay films on some ped faces; 
few fine and coarse roots; few cobblestones; med- 
ium acid; clear, wavy boundary. 

B22t—20 to 30 inches, yellowish-brown (10YR 5/4) loam; 
moderate, medium, subangular blocky structure; 
friable; common dark-brown (7.5YR 4/4) clay 
films on some ped faces; few fine and coarse roots; 
few cobblestones; medium acid; abrupt, wavy 
boundary. 

C—30 to 60 inches, brown (10YR 5/3) sandy loam; mas- 
sive; friable; few coarse roots; few cobblestones; 
calcareous. 


The solum is typically 28 to 36 inches thick but ranges 
from 20 to 42 inches in thickness. The reaction of the solum 
ranges from medium acid to neutral. The color of the Ap 
horizon ranges from dark grayish brown to dark brown 
(10YR 4/3). In some undisturbed areas, a thin grayish- 
brown (10YR 5/2) A2 horizon is present. Texture of the B2 
horizons ranges from sandy loam to heavy loam. The C ho- 
rizon ranges from brown to yellowish brown (10YR 5/4) in 
color. The content of stones in the profile ranges from few 
to many. 

The Lapeer soils are coarser textured than the Miami 
soils, which formed in loam or silt loam till. They are better 
drained than the moderately well drained Dryden soils, 
the somewhat poorly drained Locke, and the poorly drained 
Ensley, although all of these soils are similar in texture. 


Lapeer sandy loam, 2 to 6 percent slopes (LeB)— 
This soil is on till plains and moraines in the north- 
western part of the county. It is generally near Miami, 
Sisson, Spinks, and Dryden soils. This soil has moder- 
ate to moderately rapid permeability, medium runoff, 
moderately rapid infiltration, and medium available 
moisture capacity. The organic-matter content is low, 
and natural fertility is medium. 

Included with this soil in mapping were small areas 
of the moderately well drained Dryden and Celina 


soils and well drained Sisson soils and, at the top of 
slopes and on the higher undulating areas, small spots 
of well drained Miami and Spinks soils. Where areas 
of the somewhat poorly drained Locke, Minoa, and 
Conover soils and the poorly drained Ensley, Lamson, 
and Parkhill soils were included in wet depressions 
and natural drainageways, the surface layer may be 
loam or a finer texture. Also included were small areas 
of Boyer soils, which are underlain by calcareous 
sand and gravel material that in a few places is at a 
depth greater than 42 inches. In a few small moder- 
ately eroded areas, plowing has mixed the thin surface 
layer with the subsoil, giving the present surface layer 
a yellowish-brown color. In many inclusions the depth 
to the calcareous underlying material is greater than 42 
inches. Some included areas have slopes of less than 2 
percent or of 6 to 12 percent. 

This Lapeer soil is used largely for corn, hay, pas- 
ture, small grain, peach and apple orchards, and as 
building sites. Some small areas are idle or are 
wooded. Limitations are slight and are easily cor- 
rected. The main management requirements are 
supplying organie matter, maintaining fertility, and 
control of erosion. Capability unit IIe-3 (3a); wood- 
land suitability group G. 


Lapeer sandy loam, 6 to 12 percent slopes (LeC).— 
This soil occupies areas on till plains and moraines in 


the northwestern part of the county. It is generally 


near the Miami, Sisson, Spinks, and Boyer soils. This 
soil has moderate to moderately rapid permeability, 
rapid runoff, moderately rapid infiltration, and me- 
dium available moisture capacity. The organic-matter 
content is low, and natural fertility is medium. 

Included with this soil in mapping were small spots 
of well drained Miami, Sisson, and Spinks soils and, 
on slightly lower elevations and along the upper edges 
of natural drainageways, small areas of moderately 
well drained Dryden and Celina soils. Areas of the 
somewhat poorly drained Locke, Minoa, and Conover 
soils and the poorly drained Ensley, Lamson, and Park- 
hill soils were included in wet depressions and in nat- 
ural drainageways. The surface layer may be loam or 
finer textured in some inclusions. A few small spots of 
Linwood and Lupton muck soils were included in wet 
spots and depressions of this soil in Bruce and Wash- 
ington Townships. Also included were small areas of 
Boyer soils, which are underlain by caleareous sand 
and gravel material that in some areas is at a depth 
greater than 42 inches. In some small moderately 
eroded inclusions, plowing has mixed the surface layer 
with some of the subsoil, giving the surface layer a 
yellowish-brown color. The depth to the calcareous un- 
derlying material is greater than 42 inches in many 
included areas. Some inclusions have slopes of less 
than 6 percent or of 12 to 18 percent. 

This soil is used mainly for corn, hay, pasture, small 
grain, and peach and apple orchards. Some small 
areas are idle or are wooded, and a few areas are used 
for recreational purposes and as wildlife habitat. Lim- 
itations are moderate, largely because of the hazard of 
erosion. The main management problems are regularly 
adding organic matter, maintaining fertility, and con- 
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trol of erosion. Capability unit IITe-6 (3a) ; woodland 
suitability group G. 


Lapeer sandy loam, 12 to 18 percent slopes (LeD).— 
This soi] occupies short slopes on moderately steep and 
hilly areas in the northwestern part of the county. It 
is generally near Miami, Spinks, Sisson, and Boyer 
soils. This soil has moderate to moderately rapid 
permeability, rapid runoff, medium available moisture 
capacity, and moderately rapid infiltration. The or- 
ganic-matter content is low, and natural fertility is 
medium. 

Included with this soil in mapping were small areas 
of well-drained Miami and Sisson soils and small spots 
of Spinks and Boyer soils along drainageways and on 
the outer edge of areas mapped as this soil. Small in- 
clusions of moderately well drained Dryden and Celina 
soils with a loam surface layer are at the base of 
slopes and in natural drainageways. Some inclusions 
of Boyer soils are greater than 42 inches deep to the 
calcareous sand and gravel layer. A few eroded inclu- 
sions have the yellowish-brown subsoil exposed, and 
gullies that are 3 to 6 feet deep and 1 to 6 feet wide 
are forming in some areas. Small spots of Linwood 
and Lupton muck soils were included in wet spots and 
depressions of this soil in Bruce and Washington 
Townships. Small inclusions are on slopes of less than 
12 percent or of 18 to 25 percent. The depth to the cal- 
careous underlying material is greater than 42 inches 
in many included areas. 

Most of this Lapeer soil is used for hay, permanent 
pasture, small grains, and apple and peach orchards. 
Some small areas are idle or wooded; others are used 
as wildlife habitat or for recreational purposes. Limi- 
tations are moderate because of the erosion hazard. 
ny unit [Ve—-4 (3a) ; woodland suitability group 


Lapeer sandy loam, 18 to 25 percent slopes (LeE).— 
This soil occurs in the northwestern part of the 
county. It is generally near Miami, Spinks, Sisson, and 
Boyer soils. This soil has moderate to moderately 
rapid permeability, very rapid runoff, moderately 
rapid infiltration, and medium available moisture ca- 
pacity. The organic-matter content is very low, and 
natural fertility is medium. This soil is subject to 
gully erosion, and runoff is cutting water channels 
that are 3 to 12 feet deep and 11% to 10 feet wide. 

Included with this soil in mapping were small spots 
of well-drained Miami, Sisson, and Spinks soils and 
areas of well-drained Boyer soils greater than 42 
inches deep to sand and gravel. Some moderately 
eroded included areas have the yellowish-brown subsoil 
exposed. A few severely eroded inclusions have the 
calcareous underlying material exposed; other inclu- 
sions have calcareous material at a depth greater than 
42 inches. Some small included areas have slopes of 
less than 12 percent or of more than 25 percent. 

This Lapeer soil is used largely for permanent pas- 
ture and woodland and as wildlife habitat. Some small 
areas are used for recreational purposes. Limitations 
are severe because of the erosion hazard and steepness 
of slope. Capability unit VIe~2 (8a); woodland suita- 
bility group G. 


Lenawee Series 


The Lenawee series consists of level and nearly 
level, poorly drained, moderately fine textured soils. 
These soils formed in calcareous clay loam and silty 
clay loam lacustrine material on the lake plains. In 
this county they were mapped alone and also in two 
complexes with Selfridge soils. 

The surface layer of a typical Lenawee soil is very 
dark brown clay loam about 9 inches thick. The upper 
4 inches of the subsoil is dark-gray, firm clay loam 
mottled with dark yellowish brown. The main part is 
dark grayish-brown and gray, firm, heavy silty clay 
loam with yellowish-brown mottles and is about 18 
inches thick. The underlying material is gray, firm, 
calcareous clay loam. 

The Lenawee soils are high in natural fertility. 
They have a high available moisture capacity and very 
slow or ponded runoff. They are easily worked at the 
proper moisture content. The seasonal high water 
table, moderately slow permeability, and moderate to 
high shrink-swell potential are limitations. 

The native vegetation consists of mixed hardwoods, 
including elm, black ash, red maple, swamp oak, and 
white oak. Most areas of this soil are used for corn, 
wheat, oats, alfalfa and bromegrass for hay and pas- 
ture, and turf sod. 

A typical profile of Lenawee clay loam in a level 
part of a wooded area, SEIGNWIASWIANE}, sec. 8, 
T.2N.,R.13 E.: 


Ap—0 to 9 inches, very dark brown (10YR 2/2) clay loam; 
moderate, fine, subangular blocky structure; fria- 
ble; many roots; slightly acid; abrupt, smooth 
boundary. 

Blg—9 to 13 inches, dark-gray (10YR 4/1) clay loam; com- 
mon, medium, distinct mottles of dark yellowish 
brown (10YR 4/4); moderate, medium, angular 
blocky structure; firm; many roots; neutral; grad- 
ual, wavy boundary. 

B2g—-13 to 28 inches, dark grayish-brown (10YR 4/2) 
heavy silty clay loam; common, medium, distinct 
mottles of yellowish brown (10YR 5/6); moderate, 
medium, angular blocky structure; firm; many 
roots; neutral; abrupt, wavy boundary. 

B3g—23 to 31 inches, gray (10YR 5/1) heavy silty clay 
loam; common, medium, distinct mottles of yellow- 
ish brown (10YR 5/8); moderate, coarse, angular 
blocky structure; firm; few roots; mildly alkaline; 
abrupt, wavy boundary. 

Cig—a81 to 39 inches, gray (10YR 5/1) clay loam; common, 
medium, distinct mottles of yellowish brown (10YR 
5/8); weak, coarse, subangular blocky structure; 
firm; calcareous; gradual, smooth boundary. 

C2g—39 to 50 inches, gray (10YR 5/1) clay loam; common, 
medium, distinct mottles of yellowish brown (10YR 
5/8); massive; firm; calcareous, 


The solum ranges from 24 to 42 inches in thickness and 
from slightly acid to mildly alkaline in reaction. The Ap ho- 
rizon ranges from 7 to 9 inches in thickness and from black 
(N 2/0) to very dark brown to very dark grayish brown 
(10YR 8/2) in color. An A2g horizon of dark-gray (N4/0) 
clay loam, 4 inches thick, occurs in some places. Coatings on 
the ped surfaces and varves of very fine sand and silt are 
sometimes present in the B horizon. The C horizon ranges 
from light clay loam to heavy silty clay loam in texture and 
contains varves of silt, very fine sand, and clay in many 
places. In some areas lime concretions are heavily concen- 
trated in the C horizon. 

The poorly drained Lenawee soils and somewhat poorly 
drained Del Rey soils developed in caleareous clay loam and 
silty clay loam lacustrine material. The poorly drained To- 
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ledo soils developed in finer textured lacustrine material 
than that giving rise to the Lenawee soils. The peony 
drained Sims soils formed in calcareous clay loam and silty 
clay loam glacial till. 

Lenawee clay loam (0 to 2 percent slopes) (Lh).— 
This soil is on the lake plains. It surrounds and is ad- 
jacent to areas of Del Rey soils, which are somewhat 
poorly drained and of similar texture. Runoff is very 
slow and becomes ponded after prolonged rains. 

Included with this soil in mapping were a few small 
sand spots, a few areas that have a silty clay loam sur- 
face layer, and some areas that adjoin sandy soils and 
have a silt loam surface layer. In many areas inclu- 
sions of low-lying sand ridges rise from a nearly level 
landscape. 

Most of this soil is used for crops and sod production. 
Some idle areas are in weeds and brush. Uncleared 
areas are in second-growth forest. Many areas are used 
for growing ornamental shrubs (fig. 6). The high 
fertility enables good growth, and the fine-textured 
material restricts root growth, permitting easily balled 
rootstocks. A high water table is the major limitation. 
Surface and subsurface drainage systems remove ex- 
cess water. If this soil is adequately drained, wheat, 
oats, corn, and hay are grown. If worked when wet, the 
soil becomes compacted and cloddy, and a seedbed is 
difficult to prepare. Capability unit IIw-2 (1.5c) ; wood- 
land suitability group P. 


Lenawee-Selfridge complex (0 to 2 percent slopes) 
(Lk).—This complex consists partly of poorly drained, 
moderately fine textured soils and partly of somewhat 
poorly drained, coarse-textured soils. Areas of this 
mapping unit are on the lake plains. Lenawee clay 
loam makes up from 65 to 90 percent of the complex, 
and Selfridge sand and other sands of varying depths 
make up 10 to 35 percent (fig. 7). These soils have a 
profile similar to the one described as typical of their 
respective series. The sandy areas range from 40 to 50 
feet in diameter or from 50 to 70 feet in width and 100 
to 125 feet in length. In some places the sandy soil 


Figure 6——An area of Lenawee clay loam used for ornamental 
shrubs. 


Figure 7——An area of Lenawee-Selfridge complex. The light- 
colored areas are Selfridge sand. 


rises 1 to 3 feet above the surrounding soil. The thick- 
ness of sand rarely exceeds 30 inches at the center and 
decreases to a depth of 4 or 5 inches at the outer edge. 
The depth of sand commonly ranges between 18 and 
30 inches. 

The use and limitations of this complex are similar 
to those of the representative soils. The most severe 
limitations should be considered because of the intri- 
cate pattern of occurrence of the soils. Limitations for 
crops are moderate, and wheat, oats, corn, grass and 
legumes for hay and pasture, and vegetable crops are 
grown. Artificial drainage is needed for good crop 
growth because of the high water table. The natural 
fertility is high in the Lenawee soil and low in the 
sandy soils. Regular additions of organic matter, 
maintaining fertility in the sandy soils, and mainte- 
nance of soil structure in the Lenawee soil are major 
management problems. The control of soil blowing on 
exposed sandy soils is needed. Both soils in capability 
unit IIw-2 (1.5c, 4/2b); Lenawee soil in woodland 
suitability group P; Selfridge soil in woodland suit- 
ability group K. 


Linwood Series 


In the Linwood series are level and nearly level, 
poorly drained, organic soils. The organic material, 12 
to 40 inches thick, is underlain by mineral material of 
loam texture. These soils are in swamps, along water- 
ways, and in depressions in the uplands. 

The upper part of a typical Linwood soil is very 
dark brown to very dark gray, friable muck about 20 
inches thick. It contains undecomposed woody frag- 
ments. The underlying material is black to greenish- 
gray, friable loam. 

The Linwood soils have a very high available mois- 
ture capacity. Permeability is rapid in the muck, if 
drained, and is moderate in the underlying loamy ma- 
terial. The water table is near the surface most of the 
year. Natural fertility is low, and workability is poor. 
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The native vegetation consists of both coniferous 
and deciduous trees. Most of the original forest cover 
remains, or remnants of it are in cutover areas. 

A typical profile of Linwood muck in a nearly level 
idle field, SEYZANWIAZNEYNWY, sec. 26, T. 5 N., R. 
12 E.: 

1—0 to 12 inches, very dark brown (10YR 2/2) muck; 
weak, medium, granular structure; friable; neu- 
tral; clear, smooth boundary. 

2—12 to 20 inches, very dark gray (10YR 3/1) muck; weak, 
very coarse, granular structure; friable; neutral; 
clear, smooth boundary. 

TICig—20 to 24 inches, black (10YR 2/1) loam; weak, 
coarse, angular blocky structure; friable; high in 
organic-matter content; neutral; abrupt, smooth 
boundary. 

TIC2g—24 to 42 inches, greenish-gray (5GY 6/1) loam; 
common, fine, distinct mottles of olive (BY 5/6); 
massive; friable; mildly alkaline. 


The color of the muck ranges from very dark brown to 
black (N 2/0) in the upper part and from very dark gray to 
very dark brown (10YR 2/2) and dark brown (10YR 3/8) 
in the lower part. The reaction of the organic material 
ranges from slightly acid to neutral. The quantity of partly 
decomposed woody fragments is highly variable. Depth to 
the neutral to moderately alkaline IICg horizon ranges 
from 12 to 40 inches. The texture of the IICg horizon 
ranges from fine sandy loam to clay loam but is dominantly 
loam. Its color ranges from black and greenish gray to gray 
(5Y 5/1) and strong brown (7.5YR 5/6). 

The Linwood soils are shallower than the deep Lupton 
soils. They are underlain by loam, whereas the Tawas and 
Willette soils are underlain by sand and clay, respectively. 


Linwood muck (0 to 2 percent slopes) (Lm).—This 
soil occurs in swamps, along waterways, and in de- 
pressions in the uplands. The water table is near the 
surface most of the year. Runoff is very slow or 
ponded. In some places where this soil receives runoff 
from adjoining sloping soils, the surface layer is cal- 
careous. 

Included with this soil in mapping were some small 
spots of Lupton muck, which is organic material 
thicker than 40 inches, and Tawas muck, which is un- 
derlain by sand at a depth of less than 40 inches. In a 
few places in Shelby and Washington Townships, 
small] areas of marl were included. 

Most of this Linwood soil is wooded or is cutover 
and idle. The soil is best suited to use as woodland and 
as a wildlife habitat. The high water table, low natu- 
ral fertility, and rapid oxidation of the muck, if 
drained, are major limitations. Drainage outlets are 
difficult to obtain in many areas of this soil. Capability 
unit [Vw-5 (M/8c) ; woodland suitability group U. 


Locke Series 


In the Locke series are nearly level and gently slop- 
ing, somewhat poorly drained, moderately coarse tex- 
tured soils. These soils developed in calcareous sandy 
loam glacial till on till plains and moraines. 

The surface layer of a typical Locke soil is very 
dark grayish-brown sandy loam about 8 inches thick. 
The subsurface layer, about 4 inches thick, is pale- 
brown, friable sandy loam that contains mottles of 
brownish yellow. The subsoil, about 17 inches thick, is 
pale-brown, friable loam mottled with grayish brown, 
brownish yellow, and strong brown. The underlying 


material is brown, friable, caleareous sandy loam mot- 
tled with yellowish brown, gray, and strong brown. 

The Locke soils are medium in natural fertility. 
They have medium available moisture capacity. 
Permeability is moderate, runoff is slow or very slow, 
and infiltration is moderately rapid. A seasonal high 
water table limits the use of these soils in wet periods. 

The native vegetation consists of deciduous trees, 
mainly elm, hickory, ash, and basswood. Most areas of 
these soils are used for corn, wheat, oats, and hay, but 
some areas are used for permanent pasture or second- 
growth forest. 

A typical profile of Locke sandy loam, 0 to 2 percent 
rae a cornfield, NEYSW1,SW), sec. 1, T. 4 N., 

-18E.: 


Ap—O0 to 8 inches, very dark grayish-brown (10YR 3/2) 
sandy loam; weak, medium, prsnulér structure; 
friable; neutral; abrupt, smooth boundary. 

A2—8 to 12 inches, pale-brown (10YR 6/3) sandy loam; 
few, fine, distinct mottles of brownish yellow 
(10YR 6/8); weak, medium, granular structure; 
friable; slightly acid; clear, wavy boundary. 

B21t-—-12 to 18 inches, pale-brown (10YR 6/3) light loam; 
common, medium, distinct mottles of brownish yel- 
low (10YR 6/8) and common, medium, faint mot- 
tles of grayish brown (10YR 5/2); weak, medium, 
subangular blocky structure; friable; slightly 
acid; gradual, wavy boundary. 

B22t—18 to 29 inches, pale brown (10YR 6/3) loam; com- 
mon, medium, distinct mottles of strong brown 
(7.5YR 5/6) and common, fine, faint mottles of 
grayish brown (10YR 5/2); weak, medium, suban- 
gular blocky structure; friable; few thin clay 
flows; neutral; clear, wavy boundary. 

C—29 to 50 inches, brown (10YR 5/3) sandy loam; common, 
medium, distinct mottles of yellowish brown (10YR 
5/8) and gray (10YR 5/1) and common, fine, dis- 
tinct mottles of strong brown (7.5YR 5/6); mas- 
sive; friable; light-gray (10YR 7/1) lime concre- 
tions; calcareous. 


The solum ranges from 20 to 42 inches in thickness and 
from medium acid to neutral in reaction. Rounded cobble- 
stones and stones occur throughout the profile and range in 
abundance from none to many. In some areas numerous 
cobblestones are on the surface. The Ap horizon ranges 
from very dark grayish brown to black (10YR 2/1), very 
dark brown (10YR 2/2), or very dark gray (10YR 3/1). 
The texture of the A horizon ranges from sandy loam to 
loam. The texture of the B horizon ranges from loam to 
light clay loam. Discontinuous layers and pockets of sand, 
loamy sand, clay loam, and gravelly sandy loam occur in 
the C horizon in some places. 

The Locke soils differ from the Conover soils because they 
have coarser textured B horizons and a sandy loam C hori- 
zon. The Locke, Ensley, Dryden, and Lapeer soils devel- 
oped in similar material. The Locke soils are somewhat 
poorly drained, the Ensley soils are poorly drained, the 
Dryden soils, moderately well drained, and the Lapeer soils, 
well drained. 

Locke sandy loam, 0 to 2 percent slopes (LOA).— 
Areas of this soil are on level and nearly level slopes 
and in depressions on till plains and moraines. Runoff 
is very slow. 

Included with this soil in mapping were small areas 
of moderately well drained Dryden and Celina soils on 
knolls and short ridges; small areas of somewhat 
poorly drained Conover, Minoa, and Metamora soils; 
and poorly drained soils in wet depressions and along 
natural drainageways. Some small included areas have 
slopes of 2 to 6 percent. . 

This soil is used chiefly for corn, small grain, hay, 
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Figure 8—An area of Locke sandy loam, 2 to 6 percent slopes, 


in the foreground and Lapeer soils in background. This Locke 
soil dries out slowly because of a seasonal high water table. 


pasture, and soybeans. In the north-central part of the 
county, large areas are used for navy beans. Small 
areas are idle, are wooded, or are used for vegetable 
crops and apple and peach orchards. Limitations are 
slight for farm crops because of the seasonal high 
water table and poor trafficability when wet. Artificial 
drainage, supplying organic matter, and maintaining 
fertility and soil structure are good management prac- 
tices. Capability unit IIw-6 (3b) ; woodland suitability 
group K. 


Locke sandy loam, 2 to 6 percent slopes (LoB).— 
hs soil occurs on till plains and moraines. Runoff is 
slow. 

Included with this soil in mapping were small areas 
of moderately well drained and well drained soils on 
the stronger slopes; small areas of somewhat poorly 
drained sandy soils underlain by fine-textured, gener- 
ally calcareous material; and areas of poorly drained 
soils in wet depressions and along natural drainage- 
ways. Some small inclusions have slopes of 0 to 2 per- 
cent, and others have slopes of 6 to 12 percent. 

This soil is used largely for corn, small grain, soy- 
beans, hay, pasture, and vegetable crops. Some areas 
are idle, are wooded, or are used for apple orchards, In 
the north-central part of the county, large areas are 
used for navy beans. Although the seasonal water 
table is a slight limitation (fig. 8), it does not affect 
use of this soil as it does use of areas having slopes of 
0 to 2 percent, mainly because runoff is greater and 
the surface dries out quicker after rains and in spring. 
The included soils in wet depressions and along drain- 
ageways are wetter and dry out slower in spring and 
after rains. Drainage is generally better on this soil 
than on level areas, but a complete drainage system is 
more difficult to lay out because of the undulating re- 
lief and closed depressions in many areas. Manage- 
ment that supplies organic matter, maintains fertility, 
and controls erosion is helpful. Capability unit Ilw-7 
(3b) ; woodland suitability group K. 


Locke very cobbly sandy loam, 0 to 6 percent slopes 
(LsB).—This soil is on till plains and moraines in 
Armada Township. Runoff is slow. This soil has a pro- 
file similar to that described as typical of the series, 
but more than 50 percent of the surface is covered 
with cobblestones and about 30 percent of the subsoil 
is cobbly. 

This soil is used chiefly for corn, small grain, hay, 
and pasture. Some areas are idle. The main limitation 
is the high content of cobblestones and stones, which 
hinders farm operations. Removal of surface stones 
and cobblestones, artificial drainage, additions of or- 
ganic matter, and maintenance of fertility are desira- 
ble management practices. Capability unit Ilw-7 
(8b) ; woodland suitability group K. 


Lupton Series 


The Lupton series consists of poorly drained soils 
that formed in organic material that is greater than 
40 inches thick. These level and nearly level soils are 
in swamps, along waterways, and in depressions in the 
uplands. 

A typical Lupton soil is very dark brown muck to a 
depth of about 8 inches. The underlying material is 
black to very dark brown, friable muck, which grades 
to dark-brown peat. 

Lupton soils are low in natural fertility. They have 
a very high available moisture capacity and, if artifi- 
cially drained, rapid permeability. The water table is 
near the surface most of the year. Workability is poor 
on these unstable and highly compressible soils. 

The native vegetation consists of hardwoods, includ- 
ing elm, ash, and soft maple, as well as tamarack and 
an understory of grasses, reeds, and sedges. 

A typical profile of Lupton muck in a nearly level 
idle field, NW14GSWIANWI, sec. 8, T. 4 N., R. 12 E.: 


1—0 to 8 inches, very dark brown (10YR 2/2) muck; weak, 
medium, granular structure; friable; neutral; 
clear, smooth boundry. . 

2—-8 to 24 inches, black (10YR 2/1) muck; massive; fria- 
ble; neutral; gradual, smooth boundary. 

8—24 to 32 inches, very dark brown (10YR 2/2 
massive; friable; neutral; gradual, smoot! 


ary. 

4—32 to 54 inches, very dark brown (10YR 2/2) peaty 
muck; massive; friable; mildly alkaline; clear, 
smooth boundary. 

5—54 to 60 inches, dark-brown (10YR 4/3) fibrous peat; 
massive; friable; very dark grayish-brown frag- 
ments of organic material; mildly alkaline. 


muck; 
bound- 


The uppermost layer ranges from very dark brown to 
black (10YR 2/1) in color and consists of well-decomposed 
organic material. The next layer ranges from black to very 
dark brown (10YR 2/2) and very dark grayish brown 
(10YR 3/2) in color and consists of well-decomposed muck 
to partly decomposed peaty muck. Below a depth of about 
80 inches, the organic material ranges from very dark 
brown to dark brown (7.5YR 4/4) and black (10YR 2/1) 
and from well-decomposed muck to undecomposed peat. The 
reaction of the soil ranges from mildly alkaline to neutral. 

The Lupton soils consist of deep organic material. The 
Tawas, Linwood, Willette, and Edwards soils also are or- 
ganic soils, but nt f are less than 40 inches thick to mineral 
material or to mari, 


Lupton muck (0 to 2 percent slopes) (Lu).—This 
soil occurs in swamps, along waterways, and in de- 
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pressions in the uplands. The water table is near the 
surface unless the soil is artificially drained. Runoff is 
very slow. 

Small spots of muck, less than 40 inches thick and 
underlain by mineral] material, were included in map- 
ping. Some narrow inclusions along streams have 
slopes of 2 to 6 percent. In some included areas, espe- 
cially along streams and at the base of adjoining steep 
slopes, much mineral material is in the surface layer 
of the muck. 

Most of this soil is wooded or is idle. The high 
water table, low natural fertility, and, if drained, 
rapid oxidation of the organic matter are limitations 
for use as cropland and pasture. Frost hazard to crops 
is more severe than on adjacent soils. Capability unit 
IIIw-15 (Mc) ; woodland suitability group U. 


Made Land 


Made land (Md) consists of soil materia] that has 
been borrowed from nearby construction _ sites, 
dumped, and leveled. The areas are mostly next to 
buildings, pipelines, railroads, highways, and airports. 
The material ranges from sand to clay in texture. The 
only sign of soil formation is a slight darkening of the 
surface layer caused by grass roots. 

Areas of Made land are used mainly as sites for rec- 
reation, industry, and residential development. Most 
areas do not contain rubbish and garbage. Neverthe- 
less, onsite investigation is needed before any use is 
made of this land type. Not placed in a capability unit 
or woodland suitability group. 


Metamora Series 


In the Metamora series are somewhat poorly 
drained, level and gently sloping soils that occur 
throughout the county. These moderately coarse tex- 
tured and medium-textured soils are 20 to 40 inches 
deep to moderately fine textured material. 

The surface layer of a typical Metamora soil is very 
dark grayish-brown fine sandy loam about 9 inches 
thick. The upper part of the subsoil, about 17 inches 
thick, is yellowish-brown, friable fine sandy loam to 
brown, friable loam. It contains mottles of grayish 
brown, brownish yellow, and dark yellowish brown. 
The lower part, about 10 inches thick, is strong- 
brown, friable sandy loam mottled with grayish 
brown. The underlying material is brown, firm, calcar- 
eous silty clay loam mottled with yellowish brown and 
light gray. 

The Metamora soils are medium in organic matter 
content and high in natural fertility. Permeability is 
moderately rapid in the moderately coarse textured 
and medium-textured layers and moderately slow in 
the underlying finer textured material. The available 
moisture capacity is medium. Runoff is very slow or 
slow. Because these soils have a seasonal high water 
table, workability is sometimes difficult. 

These soils are used mainly for grains, hay, pasture, 
and vegetable crops. Some areas are wooded, are idle, 
or are used as building sites. 

A typical profile of Metamora fine sandy loam, 0 to 2 


percent slopes, in a pasture, NWIGSWIANW], sec. 
23,T.3N.,R.14E.: 


Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2) 
fine sandy loam; weak, fine, granular structure; 
friable; slightly acid; abrupt, smooth boundary. 

B21t—9 to 18 inches, yellowish-brown (10YR 5/4) hea 
fine sandy loam; few fine, faint mottles of grayis 
brown (10YR 5/2) and few, fine, distinct mottles 
of brownish yellow (10YR 6/6); weak, medium, 
subangular blocky structure; friable; worm chan- 
nels filled with dark-gray (10YR 4/1) fine sandy 
loam; neutral; gradual, wavy boundary. 

B22t—18 to 26 inches, brown (10YR 5/8) light loam; com- 
mon, fine, faint mottles of grayish brown (10YR 
5/2), few, fine, faint mottles of dark yellowish 
brown (10YR 4/4), and common, medium, distinct 
mottles of brownish yellow (10YR 6/8); weak, 
medium, subangular blocky structure; friable; 
thin grayish-brown (10YR 5/2) coatings on sur- 
face of peds; neutral; gradual, wavy boundary. 

B38—26 to 36 inches, strong-brown (7.5YR 5/6) sandy loam; 
few, medium, distinct mottles of grayish brown 
(10YR 5/2); weak, coarse, granular structure; 
friable; mildly alkaline; abrupt, smooth boundary. 

IIC—36 to 60 inches, brown (10YR 5/8) silty clay loam; 
common, fine, distinct mottles of yellowish brown 
(10YR 5/8) and few, medium, distinct mottles of 
light gray (10YR 7/1); massive; firm; calcareous. 

The Ap horizon ranges from 7 to 10 inches in thickness, 
from fine sandy loam to sandy loam in texture, and from 
weak, fine, granular to weak, fine, subangular blocky in 
structure, The B21t horizon ranges from 6 to 12 inches in 
thickness and from yellowish brown to brownish yellow 
(10YR 6/6) in color. Mottles in this horizon are grayish 
brown to strong brown (7.5 YR 5/6). The B22t horizon is 8 
to 10 inches thick and is heavy sandy loam to sandy clay 
loam. The depth to the IIC horizon ranges from 18 to 40 
inches. The IIC horizon ranges from loam to silty clay loam 
in texture, from mildly alkaline to moderately alkaline in 
reaction, and from pale brown (10YR 6/3) to brownish yel- 
low (10YR 6/6) to strong brown (7.5YR 5/6) in color, 

The Metamora soils are finer textured in the A_horizon 
and the upper part of the B horizon than the Selfridge 
soils, and they are coarser textured in the B horizon than 
the Conover soils. 


Metamora fine sandy loam, 0 to 2 percent slopes 
(MeA).—This soil occurs throughout the county, gen- 
erally near soils having better or poorer drainage and 
soils having less than 27 to 37 percent clay content in 
the upper part of the profile. Runoff is very slow. 

Included with this soil in mapping were small areas 
of the coarser textured, somewhat poorly drained Self- 
ridge soils and the finer textured Conover soils on 
knolls, slight rises, and ridges. Also included in the 
wet depressions and along natural drainageways in 
many places were areas of the similar textured but 
poorly drained Corunna soils, the coarser textured 
Brevort and Granby soils, and the finer textured Park- 
hill soils. Some inclusions have a surface layer of 
finer or coarser texture, and some have short slopes of 
2 to 6 percent. 

Most of this soil is used for corn, small grain, hay, 
pasture, vegetable crops, and soybeans. Small areas 
are idle, are wooded, or, if drained, are used as build- 
ing sites. The main limitation is the seasonal high 
water table. Artificial drainage is a major manage- 
ment requirement for nearly all uses of this soil. Man- 
agement that supplies organic matter and maintains 
fertility is important. Without vegetative cover, this 
soil is subject to severe soil blowing (fig. 9), and 
therefore cover crops and tree windbreaks are helpful. 
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Figure 9—An area of Metamora fine sandy loam, 0 to 2 percent 
slopes. The accumulation of soil material in the fence row is the 
result of soil blowing. 


Capability unit Ilw-8 (8/2b); woodland suitability 
group K. 


Metamora fine sandy loam, 2 to 6 percent slopes 
(MeB).—This soil occurs throughout the county. Be- 
cause of the steeper slopes and more rapid runoff, the 
surface of this soil dries out sooner in spring and after 
rains than that of Metamora fine sandy loam, 0 to 2 
percent slopes. Trafficability and workability are 
therefore better on this soil. Runoff is slow. 

Included with this soil on the upper slopes were 
small areas of moderately well drained to well drained 
Metea soils and Boyer soils, loamy subsoil variant. 
Small areas of the somewhat poorly drained, finer tex- 
tured Del Rey soils and coarser textured Selfridge 
soils were included on the lake plains. On the till 
plains and moraines are inclusions of the somewhat 
poorly drained Conover soils. 

Limitations are excess wetness and the severe risk 
of soil blowing on uncovered areas. Artificial drainage 
is a major management requirement for nearly all 
uses of this soil. A complete drainage system is diffi- 
cult to design because of the undulating topography 
between the depressions and natural drainageways. 
Surface drainage and interceptor tiles help to remove 
most of the excess water. Cover crops and tree wind- 
breaks help to control soil blowing. Capability unit 
IIw-8 (8/2b) ; woodland suitability group K. 


Metea Series 


The well-drained soils of the Metea series developed 
in 20 to 40 inches of coarse-textured material over 
medium-textured to moderately fine textured material. 
These soils are nearly level on the lake plains and are 
gently sloping on the outwash plains and moraines. 

The surface layer of a typical Metea soil is dark- 
brown sand about 8 inches thick. The upper part of 
the subsoil is yellowish-brown and pale-brown, loose 
sand about 20 inches thick. The lower part, about 4 
inches thick, is mainly brown, firm silty clay loam 
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with mottles of brown and gray. The underlying mate- 
rial is dark grayish-brown, firm clay loam that con- 
tains mottles of gray and yellowish brown. 

Natural fertility and the organic-matter content 
are low in the Metea soils. Permeability is rapid in the 
sandy layers and moderate to moderately slow in the 
loam to silty clay loam layers. The available moisture 
capacity is low in the sandy layers and medium in the 
finer textured layers. These soils are easily worked at 
any content of moisture. The shrink-swell potential is 
low in the coarser textured layers and moderate in the 
finer textured ones. Runoff is very slow. 

These soils are used largely for grains, hay, pasture, 
and vegetable crops and as building sites. Some small 
areas are idle or are wooded. 

A typical profile of Metea sand, 2 to 6 percent 
eee in an idle field, NE1ZNW), sec. 17, T. 3 N., R. 


Ap—0 to 8 inches, dark-brown (10YR 4/8) sand; very 
weak, fine, granular structure; very friable; many 
roots; slightly acid; abrupt, smooth boundary. 

B2—8 to 21 inches, yellowish-brown (10YR 5/6) sand; sin- 
gle grain; loose; many roots; medium acid; clear, 
wavy boundary. 

B38—21 to 28 inches, pale-brown (10YR 6/8) sand; single 
grain; loose; few roots; few, fine, yellowish-brown 
iron concretions less than 5 millimeters in diame- 
ter; medium acid; abrupt, wavy boundary. 

B’21t—28 to 29 inches, strong-brown (7.5YR 5/6) light 
sandy loam; massive to weak, medium, subangular 
blocky structure; friable; few roots; neutral; 
abrupt, wavy boundary. 

IIB’22t—29 to $2 inches, brown (7.5YR 4/2) silty clay 
loam; many, fine, distinct mottles of brown (7.5YR 
4/4) and gray (N 5/0); weak, fine, angular blocky 
structure; firm; few roots; neutral; abrupt, wavy 
boundary. 

IIC—32 to 60 inches, dark grayish-brown (10YR 4/2) clay 
loam; many, fine, distinct mottles of gray (10YR 
5/1) and yellowish brown (10YR 5/4-5/6); mas- 
sive; firm; few roots to a depth of 36 inches; very 
thin varves of light-gray (10YR 7/1), brownish- 
yellow (10YR 6/6), and yellowish-brown (10YR 
5/6) silt and very fine sand are in seams between 
very thick varves of the matrix clay loam; cal- 
careous. 


The reaction of the solum is typically medium acid or 
slightly acid but ranges to neutral. The Ap horizon ranges 
from dark brown to very dark grayish brown (10YR 3/2) 
(dark grayish brown, 10YR 4/2 when rubbed) and dark 
grayish brown (10YR 4/2) in color and from sand to loamy 
sand in texture. In some places a light brownish-gray 
(10YR 6/2) A2 horizon that is 1 to 2 inches thick occurs 
below the Ap horizon. The B2 horizon ranges from yellow- 
ish brown to brownish yellow (10YR 6/6) and light yellow- 
ish brown (10YR 6/4). The B3 horizon ranges from pale 
brown to light yellowish brown (10YR 6/4) and yellowish 
brown (10YR 5/4-5/6). Iron concretions in the B horizon 
are few and inconsistent, and hues range from 5YR to 
7.5YR. Thickness of the B’21t and IIB’22t horizons is less 
than 6 inches. The B’21t horizon ranges from strong brown 
(7.5YR 5/6) to brown (10YR 4/3, 7.5YR 4/4) in color and 
from loamy sand to sandy loam in texture. The IIB’22t ho- 
rizon ranges from brown (7.5YR 4/2, 10YR 5/8) to yellow- 
ish brown (10YR 5/4) in color and from loam to silty clay 
loam in texture but is dominantly silty clay loam. The clay 
content in the ITB’22t horizon is less than 18 percent. The 
reaction of the IIB22t horizon ranges from neutral to 
mildly alkaline. The calcareous IIC horizon ranges from 
dominantly clay loam to loam and silty clay loam in texture 
and is at a depth ranging from 20 to 40 inches. 

Although they formed in material similar to that giving 
rise to the Selfridge and Brevort soils, the Metea soils are 
better drained and have less mottling than those soils. 


32 SOIL SURVEY 


Metea soils are shallower and better drained than the well 
drained or moderately well drained Oakville soils, loamy 
substratum, which developed in 40 to 66 inches of sand to 
loamy sand over loam to clay. Typical Oakville soils consist 
of sand more than 66 inches thick, and Spinks soils are deep 
sand or loamy sand containing textural bands, or B2t hori- 
zons. 


Metea sand, 0 to 2 percent slopes (MnA).—This soil 
occurs throughout the county, generally near soils of 
similar texture and poorer drainage and soils that are 
not more than 27 to 37 percent clay in the upper part. 

Included with this soil in mapping were small areas 
of well-drained Oakville and Spinks soils, Oakville 
soils, loamy substratum, and Boyer soils, loamy subsoil 
variant. Also included were small areas of somewhat 
poorly drained Selfridge, Au Gres, Metamora, and Au 
Gres soils, loamy substratum, in the slight depressions 
and on the lower edges of natural drainageways. 
Poorly drained soils of varying textures were included 
in wet depressions and along natural drainageways. 
Some small inclusions have slopes of 2 to 6 percent. 

Most of this Metea soil is used for corn, small grain, 
hay, pasture, vegetable crops, and peach and apple or- 
chards and as building sites. Some small areas are 
idle, are wooded, are used as a wildlife habitat, or are 
used for recreational purposes. Limitations are moder- 
ate and are relatively easy to overcome. The poorly 
drained and somewhat poorly drained included areas 
need artificial drainage. Because these spots have a 
high water table, they are slower to dry out than the 
better drained areas and field operations are hindered. 
Management practices that supply organic matter, 
maintain fertility, and control erosion are needed. Irri- 
gation and growing suitable crops are helpful where 
droughtiness ig a limitation. Capability unit IIIs—3 
(4/2a) ; woodland suitability group G. 


Metea sand, 2 to 6 percent slopes (MnB).—This soil 
occurs throughout the county, generally near soils of 
similar texture that are more poorly drained. 

Included with this soil on the stronger slopes were 
small areas of moderately well drained to well drained 
Oakville and Spinks soils, Oakville soils, loamy sub- 
stratum, and Boyer soils, loamy subsoil variant. Small 
inclusions of the somewhat poorly drained Selfridge, 
Au Gres, and Metamora soils, and Au Gres soils, 
loamy substratum, are in slight depressions and on the 
lower edges of deep depressions and natural drainage- 
ways. Also included were poorly drained soils of vary- 
ing textures in wet depressions and along natural 
drainageways, areas having a loamy sand surface 
layer, and a few small areas with slopes of 6 to 12 per- 
cent or 0 to 2 percent. 

This Metea soil is used largely for corn, small grain, 
hay, pasture, vegetable crops, and peach and apple or- 
chards and as building sites. Some small areas are idle 
or wooded; others are used as a wildlife habitat and 
for recreational purposes. Limitations are moderate 
and are relatively easy to overcome. The poorly 
drained and somewhat poorly drained included areas 
are wet longer in spring and after rains because of the 
high water table. Artificial drainage is needed for 
good crop growth and to improve trafficability. Man- 
agement that supplies organic matter, maintains fer- 


tility, controls erosion, and reduces the hazard of 
drought is needed. Capability unit IIIs-4 (4/2a); 
woodland suitability group G. 


Miami Series 


The Miami series consists of well-drained, medium- 
textured soils that formed in calcareous loam and silt 
loam glacial till. These soils are gently sloping to 
steep. They occur on the moraines, generally near the 
Celina, Lapeer, and Sisson soils. 

The surface layer of a typical Miami soil is dark 
grayish-brown loam about 8 inches thick. The upper 
part of the subsoil is dark-brown, friable loam about 6 
inches thick. The lower part, about 16 inches thick, is 
dark-brown, firm clay loam. The underlying material 
is brown, friable, calcareous loam. 

Miami soils have moderate to moderately slow 
permeability, medium to very rapid runoff, and moder- 
ate infiltration. The organic-matter content is low, and 
natural fertility is moderately high. The available 
moisture capacity is high. 

These soils are used for grains, hay, pasture, and or- 
chards, as building sites, for recreational purposes, 
and as a wildlife habitat. Some small areas are idle or 
wooded. 

A typical profile of a Miami loam having a slope of 
4 percent, in a pasture in the northwest corner, 
NEYSWI, sec. 33, T. 5 N., R. 12 E.: 


Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loam; 
weak, medium, granular structure; friable; many 
fine roots; neutral; abrupt, smooth boundary. 

Bi—8 to 14 inches, dark-brown (10YR 4/3) loam; weak, 
medium, subangular blocky structure; friable; few 
coarse roots; few cobblestones; neutral; clear, 
wavy boundary. 

B21t—14 to 24 inches, dark-brown (10YR 4/8) clay loam; 
moderate, medium and coarse, subangular blocky 
structure; firm; many reddish-brown (5YR 4/3) 
clay flows; few coarse roots; few cobblestones; 
neutral; gradual, wavy boundary. 

B22t—24 to 30 inches, dark-brown (10YR 4/8) clay loam; 
moderate, medium and coarse, subangular blocky 
structure; firm; few reddish-brown (5YR 4/3) clay 
flows; few coarse roots; few cobblestones; neutral; 
clear, wavy boundary. 

C—80 to 60 inches, brown (10YR 5/3) loam; massive; fria- 
ble; a few coarse roots to a depth of 40 inches; 
few cobblestones; calcareous. 


The quantity of stones in the A and B horizons ranges 
from few to many. The Ap horizon ranges from 6 to 9 inch- 
es in thickness and from dark grayish brown to very dark 
grayish brown (10YR 8/2) (dark grayish brown, 10YR 
4/2 when rubbed). In some undisturbed areas there is an 
A2 horizon that ranges from light yellowish brown (10YR 
6/4) to light brownish gray (10YR 6/2) in color, from loam 
to sandy loam in texture, and from 4 to 8 inches in thick- 
ness. The B21t horizon ranges from 6 to 10 inches in thick- 
ness and from strong brown (7.5YR 5/6) to dark yellow- 
ish brown (10YR 4/4) in color. This horizon has very dark 
grayish-brown (10YR 3/2) coatings on ped faces and in 
root channels. The B22t horizon is brown (7.5YR 5/4) to 
dark brown (7.5YR 4/4). The C horizon is at a depth rang- 
ing from 20 to 42 inches. It ranges from loam to silt loam in 
texture and commonly has a structure ranging from mod- 
erate, medium, subangular blocky to moderate, medium, 
platy. In places, however, it is massive. 

The Miami soils developed in material similar to that 
giving rise to the moderately well drained Celina and the 
somewhat poorly drained Conover soils, but they are better 
drained and lack the mottling that is present in those soils. 
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The Miami soils are finer textured than the Lapeer soils. 
which formed in sandy loam till. The Sisson soils developed 
in stratified silt and very fine sand. 


Miami loam, 2 to 6 percent slopes (MoB).—This soil 
is on the moraines in the northwestern part of the 
county. It contains few to many stones. Runoff is 
medium. 

Included with this soil in mapping were small spots 
of well drained Lapeer, Sisson, and Spinks soils and, 
on the upper edges of natural drainageways and de- 
pressions, small spots of moderately well drained Cel- 
ina and Dryden soils. Areas of the somewhat poorly 
drained Conover, Minoa, and Locke soils and the 
poorly drained Parkhill, Ensley, and Lamson soils 
were included in wet spots, in wet depressions, and 
along narrow natural drainageways. Some small inclu- 
sions have slopes of 0 to 2 percent or 6 to 12 percent, 
and in a few small, moderately eroded inclusions the 
dark-brown subsoil is exposed. 

This Miami soil is used largely for corn, small 
grain, hay, pasture, and apple (fig. 10) and peach or- 
chards. Some small areas are idle or in cutover wood- 
land and brush; others are used as building sites, for 
recreational purposes, and as a wildlife habitat. Limi- 
tations are easily corrected. The main management re- 
quirements are additions of organic matter, mainte- 
nance of fertility, and control of erosion. Capability 
unit Ile—2 (2.5a) ; woodland suitability group B. 


Miami loam, 6 to 12 percent slopes (MoC).—This soil 
is on the moraines in the northwestern part of the 
county. It contains few to many stones. Runoff is 
rapid. A few gullies are present, generally in plowed 
and cultivated fields, along drainageways, and near es- 
carpments. 

Included with this soil in mapping were small spots 
of well drained Lapeer, Sisson, and Spinks soils and, 
on the upper edges of depressions and along natural 
drainageways, small spots of moderately well drained 
Celina and Dryden soils. Some small areas of some- 
what poorly drained Conover, Locke, and Minoa soils 
and poorly drained Parkhill, Ensley, and Lamson soils 


Figure 10.—An area of Miami loam, 2 to 6 percent slopes, used 
for apples and other crops. 


were included in wet depressions and along narrow 
natural drainageways. Also included were a few small 
areas of Linwood and Lupton mucks in the wet spots 
and wet depressions and small areas that have slopes 
of 2 to 6 percent or 12 to 18 percent. A few moderately 
eroded inclusions have the dark-brown subsoil exposed, 
and in a few small, severely eroded areas the grayish- 
brown, calcareous underlying material is exposed. 
There is a scarcity of vegetation in the severely eroded 
areas. 

This Miami soil is used chiefly for corn, small grain, 
hay, permanent pasture, and peach and apple or- 
chards. Smaller areas are idle, are in woodland and 
brush, are used as building sites or as a wildlife habi- 
tat, or are used for recreational purposes. Limita- 
tions are moderate because of the slope, droughtiness, 
and the hazard of erosion. Supplying organic matter 
and maintaining fertility are major concerns of man- 
agement. Capability unit IIIe-5 (2.5a); woodland suit- 
ability group B. 


Miami loam, 12 to 18 percent slopes (MoD).—This 
soil is on moraines in the northwestern part of the 
county. Runoff is rapid. The quantity of stones ranges 
from few to many. On the moderately steep areas, 
some rill erosion occurs and narrow, shallow water 
channels have been formed. On the stronger slopes are 
some gullies that are 3 to 7 feet deep and 8 to 9 feet 
wide. Generally, these gullies are along natural drain- 
ageways and near escarpments. 

Included with this soil in mapping were small spots 
of well drained Lapeer and Sisson soils and, along the 
upper edges of depressional areas and along natural 
drainageways, areas of moderately well drained Cel- 
ina and Dryden soils. A few small inclusions of Lin- 
wood and Lupton mucks are in Bruce and Washington 
Townships. Some small inclusions have slopes of 6 to 
12 percent or 18 to 25 percent. Some small moderately 
eroded inclusions have the dark-brown subsoil ex- 
posed, and a few small severely eroded areas have the 
brown to grayish-brown, calcareous underlying mate- 
rial exposed. There is little vegetation on the severely 
eroded areas. 

This Miami soil is used for permanent pasture, hay, 
and peach and apple orchards. Small areas are idle, 
are in woodland and brush, are used for grains and for 
recreational purposes, or are used as a wildlife habi- 
tat. Slope is a major limitation. The chief concerns in 
management are control of erosion and the mainte- 
nance of organic matter and fertility. Capability unit 
TVe-4 (2.5a) ; woodland suitability group B. 


Miami loam, 18 to 25 percent slopes (MoE).—This 
soil occupies areas on the moraines in the northwest- 
ern part of the county. The quantity of stones ranges 
from few to many. Runoff is very rapid. Rill and gully 
erosion are common on this soil, especially along 
drainageways, near escarpments, and near the base of 
the stonger slopes. 

Included with this soil in mapping were small spots 
of well-drained Lapeer, Sisson, and Spinks soils, as 
well as small areas that have slopes of 12 to 18 per- 
cent or slopes greater than 25 percent. Small moder- 
ately eroded or severely eroded areas were included in 
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some places. Moderate erosion is evident where the 
dark-brown subsoil is exposed, and severe erosion is 
evident where the brown to grayish-brown color of the 
caleareous underlying material is exposed and the veg- 
etative growth is sparse. 

This Miami soil is used chiefly for outdoor recrea- 
tional purposes and as a wildlife habitat. Small areas 
are idle, in wild pasture, or wooded. Severe limitations 
because of the steep slopes and hazard of erosion gen- 
erally make use of this soil impractical for farming. 
More suitable uses are for recreation, such as ski 
slopes and sleigh routes, and the establishment of 
wildlife sanctuaries. Management should include con- 
trol of erosion and establishment of vegetation. Capa- 
bility unit VIe-2 (2.5a) ; woodland suitability group B. 


Minoa Series 


In the Minoa series are somewhat poorly drained, 
moderately coarse textured to medium-textured soils. 
These soils formed in stratified, calcareous fine sand 
and very fine sand on the lake plains and moraines. 

The surface layer of a typical Minoa soil is black 
fine sandy loam about 9 inches thick. The subsoil, 
about 6 inches thick, is yellowish-brown, very friable 
fine sandy loam mottled with faint yellowish brown 
and light gray. The underlying material is yellowish- 
brown and light-gray, stratified, very friable fine sand 
and very fine sand mottled with light gray, faint yel- 
lowish brown, and olive. 

The Minoa soils are moderately high in natural fer- 
tility. They have a high available moisture capacity, 
moderate to moderately slow permeability, and slow 
runoff. A seasonal high water table limits the use of 
these soils in wet periods. 

The native vegetation consists of hardwoods, includ- 
ing elm, beech, maple, and basswood. These soils have 
been largely cleared and are used for corn, wheat, 
oats, and hay. 

A typical profile of Minoa fine sandy loam, 0 to 4 
percent _ slopes, in a brush-covered area, 
NEYNWIANEY, sec. 6, T.3 N., R. 12 E.: 


Ap—0 to 9 inches, black (N 2/0) fine sandy loam; weak, 
fine, granular structure; very friable; dark-brown 
(7.5YR 4/4) stains on some peds; mildly alkaline; 
abrupt, smooth boundary. 

B2—9 to 15 inches, yellowish-brown (10YR 5/8) fine sandy 
loam; common, medium, faint mottles of yellowish 
brown (10YR 5/4) and common, medium, distinct 
mottles of light gray (10YR 6/1); weak, coarse, 
subangular blocky structure; very friable; mildly 
alkaline; abrupt, wavy boundary. 

C1—15 to 21 inches, yellowish-brown (10YR 5/4) fine sand 
and very fine sand; common, medium, faint mottles 
of yellowish brown (10YR 5/8) and common, med- 
ium, distinct mottles of light gray (10YR 6/1); 
massive; very friable; stratified; calcareous; grad- 
ual, wavy boundary. 

C2g—21 to 42 inches, light-gray (N 6/0) fine sand and very 
fine sand; few, coarse, prominent mottles of olive 
(BY 4/4); massive; very friable; stratified; calcar- 
eous. 


The solum ranges from 15 to 42 inches in thickness and 
from slightly acid to mildly alkaline in reaction. The thick- 
ness of the A horizon ranges from 6 to 9 inches. The tex- 
ture of the B horizon ranges from fine sandy loam to silt 
loam. Thin strata of silty clay loam and silty clay occur in 
the C horizon in some places. 


Minoa soils are finer textured than Au Gres soils, which 
formed in deep sand, and are coarser textured than 
Del Rey soils, which developed in lacustrine clay loam to 
silty clay loam. Minoa soils are better drained than Lamson 
soils and more poorly drained than Sisson soils. 


Minoa fine sandy loam, 0 to 4 percent slopes (MsB).— 
This soil is on lake plains and moraines. 

Included with this soi] in mapping were some smail 
areas of somewhat poorly drained Selfridge soils, 
areas of Lamson soils in small depressions, and well- 
drained Sisson soils on the slight rises. 

Areas of this Minoa soil are used chiefly for corn, 
wheat, oats, and hay. Some areas are idle, are in pas- 
ture, are wooded, or are used as habitat for wetland 
wildlife. The main limitation is the seasonal high 
water table. Because this soil dries out slowly in 
spring and after rain, tillage is hindered. Artificial 
drainage is needed for good crop growth but is difficult 
to obtain because of the very fine sand and fine sand 
below a depth of 15 inches. This sand has a tendency 
to flow if wet, and tile lines should be blinded to pre- 
vent being plugged. Capability unit IIw-6 (3b) ; wood- 
land suitability group K. 


Nappanee Series 


In the Nappanee series are somewhat poorly 
drained, level to gently sloping soils on till plains and 
moraines. These soils formed in calcareous, clayey gla- 
cial till. They have a fine-textured subsoil. 

The surface layer of a typical Nappanee soil is 
dark-brown clay loam about 7 inches thick. The sub- 
soil, about 20 inches thick, is brown, firm silty clay 
and clay mottled with grayish brown and yellowish 
brown. The underlying material is grayish-brown, 
firm silty clay mottled with yellowish brown. 

The Nappanee soils are high in natural fertility. 
The available moisture capacity is high. Permeability 
and runoff are slow. A seasonal high water table lim- 
its use of these soils in wet periods. 

The native vegetation consists of hardwoods, in- 
cluding elm, basswood, oak, maple, and hickory. These 
soils have been largely cleared and are used for corn, 
wheat, oats, and hay. 

A typical profile of Nappanee clay loam in a nearly 
ae idle field, NWIANW!IANW), sec. 6, T. 3 N., R. 


Ap—0 to 7 inches, dark-brown (10YR 3/38) clay loam, light 
brownish gray (10YR 6/2) when dry; moderate, 
coarse, granular structure; friable; slightly acid; 
abrupt, smooth boundary. 

B21—7 to 13 inches, brown (10YR 5/3) silty clay; common, 
medium, faint mottles of grayish brown (10YR 5/2) 
and yellowish brown (10YR 5/8); moderate, med- 
ium, angular blocky structure; firm; slightly acid; 
clear, wavy boundary. 

B22t—18 to 27 inches, brown (10YR 5/3) clay; many, med- 
ium, faint mottles of grayish brown (10YR 5/2) 
and yellowish brown (10YR 5/6); weak, medium, 
columnar structure breaking to moderate, medium, 
angular blocky; very firm; thin, dark-gray 
(10YR 4/1) coatings on peds and clay films on 
some ped faces; slightly acid; clear, wavy bound- 


ary. 

Cg—27 to 60 inches, grayish-brown (10YR 5/2) silty clay; 
common, medium, distinct mottles of yellowis 
brown (10YR 5/4-5/6) and few, fine, distinct mot- 
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tles of yellowish brown (10YR 5/8); weak, med- 
ium, angular blocky structure; firm; calcareous, 


The solum is predominantly 24 to 36 inches thick but 
ranges from 18 to 42 inches in thickness. It ranges from 
medium acid to neutral in reaction and is 2 to 5 percent 
cobblestones and gravel. In some undisturbed areas, where 
there are Ai and A2 horizons, the Al horizon is very dark 
gray (10YR 3/1) or very dark grayish brown (10YR 8/2) 
and the A2 is pale brown (10YR 6/3). The Ap horizon 
ranges from sandy loam to clay loam in texture and from 
weak to moderate, fine to coarse, granular to weak, medium, 
subangular blocky in structure. The B21 horizon ranges 
from silty clay loam to light clay in texture and, in some 
places, is moderate, coarse, subangular blocky in structure. 
In some places the C horizon is massive in structure and is 
gray (BY 5/1) and brown (10YR 4/38) in color. The clay 
content in the C horizon ranges from 38 to 48 percent. 

The Nappanee soils differ from the Blount soils because 
they have a higher clay content in the C horizon. The Nap- 
panee soils have 35 to 48 percent clay, and the Blount, 27 to 
84 percent. The Nappanee and Fulton soils have similar 
texture, but the Nappanee developed in glacial till and the 
Fulton formed in stratified lacustrine deposits. The Nappa- 
nee soils are better drained than the poorly drained Hoyt- 
ville soils. 

Nappanee loam, 0 to 2 percent slopes (NaA).—This 
soil occurs on till plains and moraines. It has a profile 
similar to that described as typical of the series, but it 
has a loam surface layer. 

Included with this soil in mapping were some small 
spots with a sandy loam or clay loam surface layer, a 
few areas having slopes of 2 to 6 percent along natu- 
ral ; drainageways and in depressions, and poorly 
drained areas of Hoytville soils in depressions. Small 
areas of Blount soils were included on the outer edge 
of areas mapped as this soil. 

This Nappanee soil is used primarily for corn, 
wheat, oats, and hay. The main limitations are the 
seasonal high water table and slow permeability. In 
wet periods workability and trafficability are poor for 
machinery. The shrink-swell potential is high. Artifi- 
cial drainage is needed for good crop growth but is 
difficult to obtain. Capability unit IIIw—2 (1b) ; wood- 
land suitability group J. 


Nappanee clay loam, 0 to 2 percent slopes (NcA).— 
This soil has the profile described as typical of the se- 
ries. It occurs on till plains and moraines. 

Included with this soil in mapping were a few areas 
having slopes of 2 to 6 percent along natural drainage- 
ways and in depressions, some small spots that have a 
sandy loam or loam surface layer, and areas of poorly 
drained Hoytville and Sims soils in depressions. 

This Nappanee soil is used mainly for corn, wheat, 
oats, and hay. A few areas are wooded or are in pas- 
ture. The main limitations are the seasonal high water 
table and slow permeability. In wet periods this soil 
has poor workability and poor trafficability for ma- 
chinery. The shrink-swell potential is high. Artificial 
drainage is needed for good crop growth but is difficult 
to obtain. Capability unit If1Iw—2 (1b); woodland suit- 
ability group J. 

Nappanee clay loam, 2 to 6 percent slopes (NcB).— 
This soil occupies areas on till plains and moraines. 

Included with this soil in mapping were areas of 
Hoytville soils in depressions, small areas of Blount 
soils on the outer edge of areas mapped as this soil, a 
few small areas of moderately eroded Nappanee soils, 


and areas having slopes of 6 to 12 percent along natu- 
ral drainageways. 

Areas of this Nappanee soil are used chiefly for 
corn, wheat, oats, and hay. A few areas are wooded or 
in pasture. The main limitation is the seasonal high 
water table. In wet periods workability and traffic- 
ability are poor for machinery. The shrink-swell poten- 
tial is high. Artificial drainage is needed for good crop 
growth but is difficult to obtain because of the slow 
permeability and because the slope presents problems 
in tile drainage Jayout and installation. Capability unit 
IIw-2 (1b) ; woodland suitability group J. 


Oakville Series 


The Oakville series consists of well-drained, level to 
undulating, sandy soils. These soils occur throughout 
the county on the lake plains and the outwash plains 
and, in the northwestern corner of the county, on the 
moraines. 

The surface layer of a typical Oakville soil is very 
dark grayish-brown fine sand about 7 inches thick, 
The subsoil is loose fine sand about 27 inches thick. It 
is strong brown and yellowish brown in the upper part 
and brown in the lower part. The underlying material 
is pale-brown, loose fine sand. 

The Oakville soils have a very low available mois- 
ture capacity. Permeability and infiltration are very 
rapid. Runoff is slow or very slow. The organic-matter 
content is low, and natural fertility is low. 

The native vegetation is mixed hardwoods, mainly 
oak, Vegetable crops, small grain, and legume-grass 
hay are the principal crops grown. A large acreage of 
these soils is idle or is wooded. 

A typical profile of Oakville fine sand, 0 to 6 percent 
pve in an idle field, NE14SE14SE), sec. 10, T. 3 

.R.12E.: 


Ap—0 to 7 inches, very dark grayish-brown (10YR 38/2) 
fine sand; weak, fine, granular structure; ve 
friable; many roots; neutral; abrupt, smoot 
boundary. 

B21—7 to 13 inches, strong-brown (7.5YR 5/6) fine sand; 
single grain; loose; few roots; very dark grayish- 
brown (10YR 3/2) sand in root channels; slightly 
acid; clear, wavy boundary. 

B22—13 to 22 inches, yellowish-brown (10YR 5/6) fine 
sand; single grain; loose; few roots; slightly acid; 
clear, wavy boundary. 

B3—22 to 34 inches, brown (10YR 5/3) fine sand; single 
grain; loose; few roots; slightly acid; gradual, 
wavy boundary. 

C—34 to 66 inches, pale-brown (10YR 6/8) fine sand; single 
grain; loose; neutral. 


The solum has formed in medium and fine sand and is 
typically slightly acid to neutra] but ranges to very 
strongly acid. In some places where the A2 and B horizons 
are very strongly acid, the pH is more than 5.5 in some 
part of the profile above a depth of 40 inches. Mottles with 
a chroma greater than 2 occur at a depth of 16 to 36 inches 
where this soil is moderately well drained. The Ap horizon 
is typically very dark grayish brown but ranges to dark 
yellowish brown (10YR 5/4) and dark grayish brown 
(10YR 4/2) in color and from fine sand to loamy sand in 
texture. In some places a brown (10YR 5/3) or dark gray- 
ish-brown (10YR 4/2) A2 horizon occurs below the Ap hori- 
zon and ranges up to 10 inches in thickness. The B21 hori- 
zon includes hues of 10YR and 7.5YR, a value of 4 or 5, and 
a chroma or 4, 6, or 8 The B22 horizon includes hues of 
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7.5YR and 10YR, a value of 4 or 5, and a chroma of 4 or 6. 
Where the B21 horizon is lighter in color than the B22, it is 
interpreted as a B1 horizon and the B21 horizon may be ab- 
sent, The B3 horizon ranges from brown to light yellowish 
brown (10YR 6/4), brownish yellow (10YR 6/6), or yellow- 
ish brown (10YR 5/4-5/6). The C horizon is pale brown to 
brown (10YR 5/3) in color and may contain discontinuous 
strong-brown (7.5 YR 5/6) bands. The reaction of the C ho- 
rizon is typically neutral to moderately alkaline, but it 
ranges to medium acid in some places. Discontinuous Bt ho- 
rizons of loamy sand, % to % inch thick, occur below a 
depth of 60 inches in some places. z 

The Oakville soils are coarser textured than the Spinks 
soils, which have thin, finer textured Bt horizons. Oakville 
soils are better drained and lack the mottling and gray 
color of the somewhat poorly drained Au Gres soils and the 
poorly drained Granby soils. 

Oakville fine sand, 0 to 6 percent slopes (OaB).— 
Areas of this soil occur throughout the county. Runoff 
is very slow. . : 

Included with this soil in mapping were small spots 
of well-drained Spinks, Lapeer, Boyer, Oakville soils, 
loamy substratum, and Sisson soils. Also included 
were small spots of moderately well drained Dryden 
soils and, at lower elevations, somewhat poorly 
drained Wasepi, Locke, and typical Au Gres soils, and 
Au Gres soils, loamy substratum. Poorly drained in- 
clusions of Granby, Gilford, Ensley, and Lamson soils 
are in wet spots, in wet depressions, and along natural 
drainageways. Some inclusions have texture ranging 
from sand to stratified layers of fine sand and very fine 
sand with some thin silt bands. Other inclusions have 
calcareous sand and gravel below a depth of 42 inches. 
Some small moderately well drained inclusions have 
dark yellowish-brown, yellowish-brown, and brown- 
ish-yellow streaks, spots, and splotches below a depth 
of 16 to 36 inches. 

This Oakville soil is used mainly for vegetable 
crops, pasture, hay, and small grain. A large area is 
idle or is wooded, and smaller areas are used as build- 
ing sites (fig. 11), for recreational purposes, as a wild- 
life habitat, and as a source of sand and fill material. 
Limitations are severe because of droughtiness and the 
hazard of soil blowing. Irrigation helps to reduce 


Figure 11.—An area of Oakville fine sand, 0 to 6 percent slopes, 
that is well suited to residential development. Basements gen- 
erally remain dry. 


droughtiness. Management that supplies organic mat- 
ter, maintains fertility, and controls soil blowing is 
helpful. The poorly drained and somewhat poorly 
drained areas included with this soil in mapping need 
artificial drainage to improve management and to re- 
duce the limitations of this soil. Capability unit IVs—4 
(5a) ; woodland suitability group E. 


Oakville fine sand, loamy substratum, 0 to 6 percent 
slopes (OkB).—Areas of this soil occur throughout the 
county. Permeability is very rapid in the sandy mate- 
rial and slow in the loamy substratum. Runoff is 
slow. The profile of this soil is similar to that de- 
scribed as typical of the series, except that at a depth 
ranging from 40 to 66 inches the underlying material 
ranges from loam to clay in texture. 

Included with this soil in mapping were small areas 
of well-drained typical Oakville, Metea, and Spinks 
soils, which generally are on the upper slopes. Also in- 
cluded were many small areas of somewhat poorly 
drained Au Gres soils, loamy substratum, typical Au 
Gres soils, and Selfridge soils on the lower slopes and 
adjacent to drainageways and in depressions. Inclu- 
sions of the poorly drained Granby, Brevort, Lamson, 
and Gilford soils are in wet depressions and along nar- 
row natural drainageways. Some small inclusions are 
underlain by silt and very fine sand at a depth of less 
than 40 inches. A few small moderately eroded inclu- 
sions have the light yellowish-brown and _ strong- 
brown subsoil exposed. In these eroded areas, the 
depth to the loam substratum is about 40 inches. 

This Oakville soil is used largely for corn, small 
grain, hay, pasture, and peach and apple orchards. 
Some areas are idle or wooded. Other uses are as 
building sites, as a wildlife habitat, for recreational 
purposes, and as a source of sandy material. Limita- 
tions are severe because of the sandy texture, drought- 
iness, low fertility, low organic-matter content, and 
the hazard of soil blowing. Because of the high and 
seasonal high water table in the poorly drained and 
somewhat poorly drained included areas, artificial 
drainage is needed for good crop growth. Management 
that regularly adds organic matter, maintains fertil- 
ity, and controls soil blowing is helpful. Capability 
unit IVs—4 (5/2a) ; woodland suitability group E. 


Parkhill Series 


In the Parkhill series are poorly drained, level and 
nearly level, medium-textured soils. These soils devel- 
oped in calcareous loam and silt loam glacial till. They 
are on the glacial till plains in the northern part of 
the county and in the depressions on the moraines in 
the northwestern corner of the county. They are 
mapped alone and in a complex with Ensley soils. 

The surface layer of a typical Parkhill soil is very 
dark gray loam about 8 inches thick. The subsurface 
layer, about 4 inches thick, is dark-gray, friable loam 
mottled with light gray and yellowish brown. The 
upper part of the subsoil is gray, friable loam mottled 
with light gray and yellowish brown; it is about 4 
inches thick. The lower part, about 20 inches thick, is 
grayish-brown, firm clay loam that contains yellowish- 
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brown mottles. The underlying material is gray, firm 
loam mottled with light gray, brown, dark grayish 
brown, and yellowish brown. 

Parkhill soils are low to high in organic-matter con- 
tent and high in natural fertility. If these soils are not 
artificially drained, the water table is near the surface 
much of the year. Infiltration is slow, permeability is 
moderately slow, the available moisture capacity is 
high, and runoff is slow or ponded. 

The native vegetation consists of elm, maple, ash, 
hickory, and oak. Most of the original forest cover has 
been cut over, and the land cleared. Crops grown are 
corn, wheat, oats, navy beans, soybeans, and alfalfa- 
brome for hay and pasture. The few small woodlots 
that remain contain low-quality timber. 

A typical profile of Parkhill loam in a nearly level 
hayfield, SE14SW148SW), sec. 16, T. 5 N., R. 14 EB: 


Ap—0 to 8 inches, very dark gray (10YR 3/1) loam; mod- 
erate, medium, granular structure; friable; high in 
organic-matter content; neutral; abrupt, smooth 
boundary. 

A3g—8 to 12 inches, dark-gray (10YR 4/1) loam; common, 
medium, distinct mottles of light gray (10YR 6/1) 
and yellowish brown (10YR 5/8); moderate, me- 
dium, subangular blocky structure; friable; many 
roots; slightly acid; clear, wavy boundary. 

B21tg—12 to 16 inches, gray (10YR 5/1) heavy loam; com- 
mon, medium, faint mottles of light gray (10YR 
6/1) and common, medium, distinct mottles of yel- 
lowish brown (10YR 5/6); weak, medium, suban- 
gular blocky structure; friable; many roots; 
slightly acid; clear, wavy boundary. 

B22tg—16 to 36 inches, grayish-brown (10YR 5/2) heavy 
clay loam; common, medium, distinct mottles of 
dark yellowish brown (10YR 4/4) and yellowish 
brown (10YR 5/8); moderate, coarse, subangular 
blocky structure; firm; many roots to a depth of 
26 inches and few roots below that depth; slightly 
acid; abrupt, wavy boundary. 

Cg—36 to 60 inches, gray (10YR 5/1) loam; common, med- 
jum, faint mottles of light gray (10YR 6/1) and 
common, medium, distinct mottles of brown (10YR 
5/8), dark grayish brown (10YR 4/2), and yellow- 
ish brown (10YR 5/6); massive; firm; calcareous, 


The thickness of the solum ranges from 24 to 42 inches. 
The Ap horizon ranges from 7 to 9 inches in thickness, 
from black (10YR 2/1) to very dark gray to very dark 
grayish brown (10YR 3/2) in color, from slightly acid to 
mildly alkaline in reaction, and from low to high in or- 
ganic-matter content. The B2g horizon is loam to silty clay 
loam, neutral to slightly acid, and grayish brown to gray 
(N 6/0, 5Y 5/1). The C horizon ranges from dark grayis 
brown (10YR 4/2) to dark yellowish brown (10YR 4/4) and 
gray (N 6/0) and contains mottles ranging from brown to 
yellowish brown and light gray. In some places the C hori- 
zon has a weak, coarse or medium, subangular blocky struc- 
ture. Cobblestones and stones occur throughout the profile 
in a few areas. 

_ The poorly drained Parkhill soils developed in material 
similar to that giving rise to the somewhat poorly drained 
Conover, moderately well drained Celina, and well drained 
Miami soils. Parkhill soils have finer textured B and C hori- 
zons than Ensley soils and are coarser textured throughout 
than Sims soils. 


Parkhill loam (0 to 2 percent slopes) (Pa).—This soil 
occurs on level till plains and in depressions on the 
morainic uplands. 

Included with this soil in mapping were small spots 
of somewhat poorly drained Conover soils at the 
slightly higher elevations, sand spots that are less 
than 18 inches thick on the level till plains, and small 


areas of shallow Linwood soils on the morainie up- 
lands. Also included were small spots of Blount, Nap- 
panee, Sims, Hoytville, and Lamson soils. 

This Parkhill soil is used largely for corn, small 
grain, hay, pasture, navy beans, and soybeans. It is 
wet longer in spring and after rain than better 
drained soils of similar texture. The high water table 
and poor bearing capacity are slight limitations for 
growing farm crops. Drained areas are more easily 
tilled than undrained ones. If worked when wet, this 
soil becomes hard and cloddy. Management that in- 
cludes artificial drainage, supplies organic matter, and 
maintains soil structure is important. Capability unit 
IIw-4 (2.5¢) ; woodland suitability group P. 


Paulding Series 


In the Paulding series are poorly drained, fine-tex- 
tured soils that developed in calcareous lacustrine 
clay. These are level and nearly level or depressional 
soils on lake plains in the central and eastern parts of 
the county. 

The surface layer of a typical Paulding soil is dark- 
gray, firm clay about 7 inches thick. The subsoil, about 
18 inches thick, is gray, firm to very firm clay mottled 
with yellowish brown. The underlying material is 
gray, very firm, calcareous clay mottled with light 
olive brown. 

Paulding soils are high in natural fertility. They 
have a high available moisture capacity, very slow 
permeability, and very slow or ponded runoff. Un- 
drained areas are wet most of the year because of the 
high water table. 

The native vegetation consists of deciduous swamp 
forest, including elm, ash, hickory, soft maple, and 
basswood, as well as some marsh grasses. Undrained 
areas are in permanent pasture, are idle, or are in sec- 
ond-growth forest. Drained areas are used for corn, 
wheat, oats, and hay. 

A typical profile of Paulding clay in a nearly level 
idle field in the northeast corner, SW14SW14 sec. 20, 
T.3N.,R.14E.: 


Ap—0 to 7 inches, dark-gray (10YR 4/1) clay; moderate, 
fine, angular blocky structure; firm; neutral; 
abrupt, smooth boundary. 

B21g—7 to 10 inches, gray (5Y 5/1) clay; common, fine, 
distinct mottles of yellowish brown (10YR 
5/4-b/6) ; moderate, fine, angular blocky structure 
breaking to moderate, very fine, angular blocky; 
firm; neutral; clear, wavy boundary. 

B22g—10 to 20 inches, gray (BY 5/1) clay; many, fine, dis- 
tinct mottles of yellowish brown (10YR 5/6) ; mod- 
erate, coarse, angular blocky structure; very firm; 
mildly alkaline; gradual, wavy boundary. 

B23g—20 to 25 inches, gray (5Y 5/1) clay; many, fine, dis- 
tinct mottles of yellowish brown (10YR 5/6); mod- 
erate, coarse, angular blocky structure; very firm; 
mildly alkaline; clear, wavy boundary. ; 

Clg—25 to 28 inches, gray (N 5/0) clay; many, medium, 
distinct mottles of light olive brown (2.5Y 5/6); 
moderate, coarse, angular blocky structure break- 
ing to weak, medium and fine, angular blocky; 
very firm; slight effervescence; calcareous; abrupt, 
wavy boundary. : 

C2g—28 to 42 inches, gray (N 5/0) clay; many, medium, 
distinct mottles of light olive brown (2.5Y 5/6); 
moderate, coarse, angular blocky structure break- 
ing to moderate, medium and fine, angular blocky; 
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very firm; common, fine, light-gray (2.5Y 7/2) lime 
concretions; calcareous. 

The thickness of the solum ranges from 24 to 42 inches. 
The Ap horizon ranges from 5 to 9 inches in thickness, from 
firm to very firm in consistence, and from slightly acid to 
neutral in reaction. Its color is typically dark gray (5Y 4/1, 
10YR 4/1), and its structure is moderate, fine, subangular 
blocky to strong, coarse, angular blocky. The total thickness 
of the B horizons ranges from 18 to 36 inches; the struc- 
ture ranges from weak to strong, fine to coarse, angular 
blocky; the consistence is firm to extremely firm; and the 
reaction is slightly acid to mildly alkaline. The B horizons 
range from dark gray (5Y 4/1) to light brownish gray 
(10YR 6/2) and contain common to many, medium to 
coarse, distinct to prominent mottles that range from 
strong brown (7.5YR 5/6) to yellowish brown. The C hori- 
zons range from light brownish gray (10YR 6/2) to gray 
(5Y 5/1) and contain common to many, medium to coarse, 
distinct to prominent mottles that are light olive brown to 
yellowish brown (10YR 5/4) to dark grayish brown (10YR 
4/2). The C horizons are moderate, coarse, angular blocky 
in structure or are massive. 

Paulding soils have a clay content of 60 to 75 percent, 
whereas Toledo soila have a clay content of 40 to 60 per- 
cent. 

Paulding clay (0 to 2 percent slopes) (Pc)-—This 
soil is on the lake plains. Some areas are in depres- 
sions. 

Included with this soil in mapping were small spots 
of Toledo soils and a few small spots of Selfridge soils. 

Limitations for farming are moderate. The shrink- 
swell potential is high. The high water table limits 
root development and tillage operations. Wet areas be- 
come plastic and sticky, and trafficability is difficult. 
This soil is difficult to drain because of its very slow 
permeability. Open ditch drainage is the most practi- 
cal method. Capability unit IIIw-1 (Oc); woodland 
suitability group P. 


Sanitary Land Fill 


Sanitary land fill (Sa) consists of areas, generally at 
the outskirts of cities, where municipal and industrial 
wastes have been dumped. These wastes are made up 
of garbage, noncombustible rubbish, or both. Thin lay- 
ers of earthy material, commonly less than 8 inches 
thick, are mixed with the rubbish. 

Areas no longer used as dumping grounds for 
wastes have been leveled and are now idle. They have 
potential as recreation sites, such as golf courses, play 
areas, and picnic areas. Because each area differs in 
composition, onsite investigation is needed before the 
area is developed for any use. Not placed in a capabil- 
ity unit or woodland suitability group. 


Saranac Series 


In the Saranac series are poorly drained, level and 
nearly level, moderately fine textured soils. These are 
alluvial soils on flood plains of rivers and streams and 
are subject to flooding one or more times each year. 
The quantity of deposition is highly variable. 

The surface layer of a typical Saranac soil is very 
dark gray clay loam about 11 inches thick. The subsoil 
is dark-gray and gray silty clay and silty clay loam 
about 18 inches thick. It is mottled with dark yellow- 
ish brown, yellowish brown, and light gray. The un- 
derlying material consists of layers of dark-gray silty 


clay loam, gray and yellowish-brown clay loam, light- 
gray sandy clay loam, and gray sand. This material 
contains mottles of dark brown, olive, dark yellowish 
brown, and yellowish brown. 

The surface layer of these soils is medium in or- 
ganic-matter content. Natural fertility is moderately 
high. The water table is seasonally high. Infiltration is 
moderate, permeability is moderately slow, and the 
available moisture capacity is high. Runoff is very 
slow or ponded. 

The native vegetation consists of elm, oak, maple, 
and various kinds of grasses. Because of the high 
water table and periodic flooding, the use of these soils 
is restricted to wildlife habitat and intermittent pas- 
ture. 

A typical profile of Saranac clay loam in a nearly 
eve pasture, NE14NW14SE\, sec. 36, T. 4 N., R. 13 


Ai—O to 11 inches, very dark gray (10YR 8/1) clay loam; 
weak, medium, subangular blocky structure; fria- 
ble; high in organic-matter content; mildly alka- 
line; clear, smooth boundary. 

B21lg—11 to 18 inches, dark-gray (10YR 4/1) silty clay; 
common, medium, distinct mottles of dark yellow- 
ish brown (10YR 4/4) and yellowish brown (10YR 
5/4); moderate, coarse, angular blocky structure; 
firm; mildly alkaline; clear, smooth boundary. 

B22g—18 to 29 inches, gray (10YR 5/1) silty clay loam; 
common, medium, distinct mottles of yellowish 
brown (10YR 5/6) and few, fine, faint mottles of 
light gray (10YR 6/1); moderate, coarse, angular 
blocky structure; firm; mildly alkaline; clear, 
smooth boundary. 

Cig—29 to 40 inches, dark-gray (10YR 4/1) silty clay 
loam; common, medium, distinct mottles of dark 
brown (10YR 4/3); massive; firm; gray (10YR 
5/1) 1/16-inch sand lenses throughout the horizon; 
mildly alkaline; clear, smooth boundary. 

C2g—40 to 46 inches, gray (10YR 5/1) and yellowish-brown 
(10YR 5/6) clay loam; few, medium, distinct mot- 
tles of dark brown (7.5YR 4/4); massive; firm; 
gray (10YR 5/1) 1/8-inch sand lenses throughout 
the horizon; mildly alkaline; clear, smooth bound- 


ary. 
C3g—46 to 50 inches, light-gray (5Y 6/1) sandy clay loam; 
common, medium, distinct mottles of olive (5Y 
5/6); common, medium, prominent mottles of yel- 
lowish brown (10YR 5/4), and few, medium, prom- 
inent mottles of dark yellowish brown (10YR 4/4); 
massive; mildly alkaline; abrupt, smooth bound- 


ary. 

C4g—50 to 60 inches, gray (5Y 5/1) sand; single grain; 
loose; clay varves of light gray (5Y 6/1) and olive 
(5Y 5/6) throughout; mildly alkaline. 


The Al horizon ranges from 10 to 20 inches in thickness 
from light clay loam to light silty clay loam in texture, and 
from weak, medium, granular to weak, coarse, angular 
blocky in structure. The upper 1 to 2 inches of the A1 hori- 
zon is calcareous in some places. Reaction of the B and C 
horizons ranges from neutral to moderately alkaline. The 
texture of the upper part of the C horizon ranges from clay 
loam to silty clay, and that of the lower part ranges from 
sandy clay loam to sand. In the C horizons are 1/2- to 6- 
inch bands of coarser and finer textured alluvial sediments 
ranging from sand to clay. These bands vary from none to 
6 or more in number. 

The Saranac soils are finer textured than the medium- 
textured, poorly drained Sloan soils. 


Saranac clay loam (0 to 2 percent slopes) (Sc).—This 
soil is on the flood plains of rivers and streams in the 
central and eastern parts of the county. Flooding from 
stream overflow occurs one or more times each year. 
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Where the stream channel has been deepened and 
straightened, the material from the new channel has 
been spread over the original surface of the soil. 

Included with this soi] in mapping were small spots 
of other alluvial soils that are coarser in texture and a 
few small spots of muck soils. 

Nearly all of this soil is wooded, is in pasture, or is 
idle. A few areas are used for small grain or meadow. 
Pit-type ponds for wildlife and irrigation are in a few 
places. The high water table and frequent flooding are 
major limitations. Capability unit Vw-3 (L-2c); 
woodland suitability group O. 


Selfridge Series 


The Selfridge series consists of nearly level to 
gently sloping, somewhat poorly drained soils. These 
soils are made up of sand or loamy sand 20 to 40 
inches deep over calcareous loam to silty clay loam. 
They occur on lake plains, till plains, outwash plains, 
and moraines but are most common on the lake plains. 
They are mapped alone and also in complexes with the 
Lamson, the Brevort, and the Lenawee soils. 

The surface layer of a typical Selfridge soil (fig. 12) 
is very dark grayish-brown fine sand about 9 inches 
thick. The main part of the subsoil, about 20 inches 
thick, is brown and yellowish-brown, loose fine sand 


Figure 12.—Profile of Selfridge fine sand showing highly con- 
trasting horizons. 


with mottles of yellowish brown, grayish brown, and 
brown. The lower part of the subsoil is reddish-brown 
clay loam about 3 inches thick. The underlying mate- 
rial is reddish-brown, friable, calcareous clay loam 
containing mottles of greenish gray and strong brown. 

The Selfridge soils are low in natural fertility. 
Above a depth of 20 to 40 inches, the available mois- 
ture capacity is low and permeability is rapid. Below 
this depth, the soils have a medium available moisture 
capacity and moderately slow permeability. Runoff is 
very slow or slow. 

The native vegetation consists of hardwoods, mainly 
elm, ash, and basswood. Most areas are cultivated and 
used for vegetable crops, corn, wheat, oats, and hay. A 
few areas are idle or are in second-growth forest. In a 
few areas close to the cities, the uppermost 20 to 40 
inches of sandy material have been excavated. 

A typical profile of Selfridge fine sand, 0 to 2 per- 
cent slopes, in a cultivated field in the northeast cor- 
ner, NWIYANW), sec. 18, T.2N.,R.13 E.: 


Ap—0 to 9 inches, very dark grayish brown (10YR 3/2) 
fine sand; weak, fine, granular structure; very 
friable; few roots; slightly acid; abrupt, smooth 
boundary. 

Bi—9 to 24 inches, brown (10YR 5/3) fine sand; common, 
fine, faint mottles of yellowish brown (10YR 5/6) 
and grayish brown (10YR 5/2); single grain; 
loose; few roots; discontinuous streaks of strong- 
brown (7.5YR 5/8) sand; medium acid; clear, 
wavy boundary. 

B21—24 to 29 inches, yellowish-brown (10YR 5/6) fine 
sand; common, fine, faint mottles of yellowish 
brown (10YR 5/8) and brown (10YR 5/3); single 
grain; loose; neutral; abrupt, wavy boundary. 

IIB22t—29 to 32 inches, reddish-brown (5YR 5/3) clay 
loam; many, fine, distinct mottles of strong brown 
(7.5YR 5/6) and greenish gray (5GY 6/1); weak, 
fine, angular blocky structure; friable; few thin 
grayish-brown (10YR 5/2) clay films on ped faces; 
mildly alkaline; clear, wavy boundary. 

IIC—82 to 42 inches, reddish-brown (BYR 6/8) clay loam; 
many, fine, distinct mottles of strong brown 
(7.5YR 5/6) and greenish gray (5GY 6/1); mas- 
sive; friable; thin varves of silt; many lime con- 
cretions; sand on structural planes; calcareous. 


The depth to calcareous loam to silty clay loam ranges 
from 24 to 40 inches, but typically it is 24 to 36 inches, The 
solum ranges from medium acid to mildly alkaline in reac- 
tion. The Ap horizon ranges from very dark grayish brown 
to very dark gray (10YR 3/1) and very dark brown (10YR 
2/2) in color and from fine sand to loamy sand in texture. 
In some places there is a 2- to 4-inch A2 horizon of gray- 
ish-brown (10YR 5/2) sand or loamy sand below the Ap ho- 
rizon. The matrix color of the Bl horizon ranges from 
brown to yellowish brown (10YR 5/6) and dark brown 
(10YR 4/3). The texture of the B1 horizon ranges from 
fine sand to loamy sand. The matrix color of the B21 horizon 
ranges from yellowish brown to pale brown (10YR 6/3), 
and the color of the mottles ranges from yellowish brown 
and brown to light gray (10YR 7/2). The texture of the B21 
horizon is loamy sand in some places. In some areas a 
B22t horizon, 1 to 3 inches thick, of dark-brown (10YR 
4/3) heavy loamy sand or sandy loam is above the IIBt 
horizon. The IIC horizon has a matrix hue of 5YR to 10YR 
and a texture ranging from loam to silty clay loam. Thin 
varves of silt and very fine sand in the IIC horizon range 
from none to many. 

The Selfridge soils developed in material similar to that 
giving rise to the poorly drained Brevort soils, but they are 
better drained than those soils. They differ from typical Au 
Gres soils in being underlain at a depth of 24 to 40 inches 
by loam to silty clay loam; the typical Au Gres soils formed 
in deep sand. The Au Gres soils, loamy substratum, devel- 


40 SOIL 


oped in 40 to 66 inches of sand to loamy sand over calcar- 
eous loam to silty clay. The Selfridge soils are coarser tex- 
tured than the Metamora soils, which formed in 20 to 40 
inches of fine sandy loam underlain by calcareous loam to 
silty clay loam. 


Selfridge fine sand, 0 to 2 percent slopes (SdA).— 
This soil occupies areas throughout the county. Runoff 
is very slow. 

Included with this soil in mapping were small areas 
of better drained soils on knolls and slight rises, small 
areas having slopes of 2 to 6 percent, and small areas 
of other somewhat poorly drained soils. Also included 
were poorly drained soils of varying textures that 
occur in wet depressions and along natural drainage- 
ways. The surface layer of some inclusions is sand or 
sandy loam. 

This Selfridge soil is used mainly for corn, small 
grain, hay, pasture, and vegetable crops. Some small 
areas are idle or wooded. Some areas are drained and 
used as building sites. Because of the seasonal high 
water table, limitations are moderate. Artificial drain- 
age is a major management requirement. This soil is 
slower to warm up and is wet longer in spring and 
after rain than better drained soils of similar texture. 
This wetness hinders early plowing and planting. 
Management practices that supply organic matter, 
maintain fertility, and control soil blowing are help- 
ful. Capability unit IIIw-9 (4/2b); woodland suitabil- 
ity group K. 


Selfridge fine sand, 2 to 6 percent slopes (SdB).—This 
soil occurs throughout the county. Runoff is slow. 

Included with this soil in mapping were small areas 
of well drained to moderately well drained soils hav- 
ing stronger slopes, small areas of Metamora and 
Minoa soils, and areas of poorly drained soils of vary- 
ing textures in the wet depressions and along natural 
drainageways. Some inclusions of Selfridge fine sand 
have slopes of 6 to 12 percent, and others have slopes 
of 0 to 2 percent. Inclusions of the somewhat poorly 
drained Conover soils of the till plains and the Del 
Rey soils of the lake plains are on the lower edges of 
slopes and along the natural drainageways. The sur- 
face layer is sand in some included areas and ranges to 
sandy loam in others. 

Most areas of this Selfridge soil are used for corn, 
small grain, hay, pasture, and vegetables. Some small 
areas are idle or are wooded. Some areas have been 
drained and are used as building sites. Limitations are 
moderate because of the seasonal high water table. Ar- 
tificial drainage is a major management requirement, 
but a complete drainage system is difficult to design 
and lay out because of the undulating slopes and the 
short distances between drainageways. Surface drain- 
age and interceptor tiles are useful in removing excess 
water. Management that supplies organic matter, 
maintains fertility, and controls erosion is helpful. Ca- 
pability unit IIIw-9 (4/2b); woodland suitability 
group K. 


Selfridge-Lamson complex, 0 to 2 percent slopes 
(SeA).—This complex consists of level, nearly level, 
and depressional soils on till plains and lake plains. 
The Selfridge soil makes up 60 percent of this com- 
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plex, and the Lamson soil, 40 percent. The somewhat 
poorly drained Selfridge soil occurs at slightly higher 
elevations than the poorly drained Lamson soil. The 
Lamson soil is in small channels and depressions that 
are too small and in too intricate patterns to be 
mapped separately. The soils of this complex have a 
profile similar to the one described as typical of their 
respective series. 

The use and limitations of this complex are similar 
to those for the Selfridge and Lamson soils. A sea- 
sonal high water table is the major limitation, and ar- 
tificial drainage is helpful. The organic-matter content 
is low in the Selfridge soils and high in the Lamson 
soils. The available moisture capacity is low in the 
Selfridge soils and high in the Lamson soils. Manage- 
ment practices that maintain the soil structure of the 
Lamson soils and control soil blowing on both soils of 
this complex are helpful. Because drained areas dry 
out more quickly in spring and after rain, their work- 
ability is better than that of undrained areas. Both 
soils in capability unit IIIw-9 (4/2b, 3c); Selfridge 
soil in woodland suitability group K; Lamson soil in 
woodland suitability group 8. 


Selfridge-Lenawee complex, 0 to 4 percent slopes 
(SfB).—This complex consists partly of a somewhat 
poorly drained, coarse-textured Selfridge soil that is 
20 to 40 inches thick over poorly drained, finer tex- 
tured soil material. Also in the complex is a poorly 
drained, moderately fine textured Lenawee soil. Both 
soils are level to gently sloping and lie on the lake 
plains. Selfridge sand makes up nearly 70 percent of 
the complex, and Lenawee clay loam, nearly 30 per- 
cent. The Lenawee soil occupies positions that are 6 
inches to about 3 feet lower than the Selfridge soil, 
and it generally occurs in oblong depressions. Permea- 
bility is rapid in the sandy material of the Selfridge 
soil and moderately slow in the finer textured material 
of the Lenawee soil. Natural fertility is low in the Self- 
ridge soil but is high in the Lenawee soil. The soils of 
this complex have a profile similar to the one described 
as typical of their respective series. 

Included with this complex in mapping were small 
areas of soils consisting of sand to a variable depth. 

The use and limitations of this complex are similar 
to those for the Selfridge and Lenawee soils. Use for 
farm crops is moderately limited. Wheat, oats, corn, 
grasses and legumes for hay and pasture, and truck 
crops are grown. Artificial drainage will lower the 
high water table. Maintenance of organic matter and 
fertility and the control of soil blowing on the sandy 
Selfridge soil and maintenance of soil structure on the 
Lenawee soil are major concerns of management. Both 
soils in capability unit IIIw-9 (4/2b, 1.5c) ; Selfridge 
soil in woodland suitability group K; Lenawee soil in 
woodland suitability group P. 


Shoals Series 


Soils of the Shoals series are somewhat poorly 
drained, level to nearly level, and medium textured. 
These are alluvial soils that formed on flood plains or 
rivers and streams and are subject to flooding one or 
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more times each year. The quantity of deposition is 
highly variable. 

The surface layer of a typical Shoals soil is dark 
grayish-brown loam about 10 inches thick. The sub- 
surface layer, about 5 inches thick, is dark grayish- 
brown, friable silt loam with grayish-brown mottles. 
The underlying material is dark-brown and yellowish- 
brown, friable silt loam that contains yellowish-brown 
and grayish-brown mottles. 

The surface layer of these soils is moderate in or- 
ganic-matter content. Natural fertility is medium. The 
water table is seasonally high. Infiltration is moder- 
ately rapid, permeability is moderate, and the availa- 
ble moisture capacity is high. Runoff is very slow or 
ponded. 

The native vegetation consists of elm, oak, maple, 
ash, hickory, and various kinds of grasses. These soils 
are better suited to use as a wildlife habitat and inter- 
mittent pasture than to use as cropland. 

A typical profile of Shoals loam in a nearly level 
idle field, SW1ASW14ASW1, sec. 16, T. 2 N., R. 18 E.: 


A11—0 to 10 inches, dark grayish-brown (10YR 4/2) loam; 
weak, medium, subangular blocky structure; fria- 
ble; many roots; mildly alkaline; abrupt, smooth 


boundary. 

A12—10 to 15 inches, dark grayish-brown (10YR 4/2) silt 
loam; few, fine, faint mottles of grayish brown 
(10YR 5/2); weak, medium, subangular blocky 
structure; friable; many roots; mildly alkaline; 
gradual, wavy boundary. 

C1—15 to 36 inches, dark-brown (10YR 4/3) silt loam; com- 
mon, fine, faint mottles of yellowish brown (10YR 
5/4); weak, coarse, subangular blocky structure; 
friable; many roots are present to a depth of 30 
inches and few roots are below that depth; mildly 
alkaline; gradual, wavy boundary. 

C2—36 to 54 inches, yellowish-brown (10YR 5/4) silt loam; 
few, medium, distinct mottles of grayish brown 
(10YR 5/2) and few, medium, faint mottles of yel- 
lowish brown (10YR 5/6); weak, coarse, subangu- 
lar blocky structure; friable; mildly alkaline. 


The Al horizon ranges from 8 to 20 inches in thickness 
and from loam to silt loam in texture. It is typically dark 
grayish brown in color. Reaction of the soil is neutral to 
mildly alkaline above a depth of 20 inches and is mildly 
alkaline to moderately alkaline below 20 inches. The C 
horizons range from loam to silt loam in texture and have 
1/2- to 6-inch bands of coarser and finer textured alluvial 
sediments ranging from sand to clay. These bands range 
from none to 6 or more in number. 

The Shoals soils are finer textured than the somewhat 
poorly drained, moderately coarse textured Ceresco soils. 
They have a texture similar to that of the poorly drained 
Sloan soils but are better drained. 

Shoals loam (0 to 2 percent slopes) (Sh).—This soil 
occupies flood plains of rivers and streams throughout 
the county. Flooding occurs one or more times each 
year. Where the stream channel has been deepened 
and straightened in some areas, material from the new 
channel has been spread over the original surface 
layer. 

Included with this soil in mapping were large spots 
of other alluvial soils and a few small areas of muck. 
__Nearly all of this soil is wooded, is in pasture, or is 
idle. A few areas are used for small grain or meadow. 
Pit-type ponds for wildlife and irrigation are in a few 
places. The seasonal high water table and frequent 
flooding are limitations to the use of this soil. Capabil- 
ity unit Vw-3 (L-2c); woodland suitability group O. 


Sims Series 


In the Sims series are poorly drained, moderately 
fine textured soils on till plains. These are level or 
nearly level soils that formed in calcareous silty clay 
loam and clay loam glacial till. They occur along natu- 
ral drainageways. 

The surface layer of a typical Sims soil is very dark 
gray, friable clay loam about 8 inches thick. The 
upper part of the subsoil, about 9 inches thick, is 
dark-gray, firm silty clay loam mottled with dark yel- 
lowish brown. The lower part, about 13 inches thick, 
is dark-brown, firm heavy silty clay loam containing 
gray mottles. The underlying material is dark yellow- 
ish-brown, calcareous, firm silty clay loam mottled 
with gray. 

Sims soils are high in organic-matter content and 
natural fertility. The available moisture capacity is 
high, and shrink-swell potential is moderate to high. 
Permeability is moderately slow, drainage is poor, and 
runoff is slow or ponded. The water table is high much 
of the year, and workability is somewhat difficult. 

Most areas are used for grains, hay, and pasture. 
Small areas are wooded or are idle. 

A typical profile of Sims clay loam in a nearly level 
wheatfield, NEY,NEIASWY, sec. 28, T. 5 N., R. 14 


Ap—0 to 8 inches, very dark gray (10YR 3/1) clay loam; 
moderate, medium, granular structure; friable; 
slightly acid; abrupt, smooth boundary. 

B2ig—8 to 17 inches, dark-gray (10YR 4/1) silty clay 
loam; common, medium, distinct motiles of dark 
yellowish brown (10YR 4/4); moderate, medium, 
subangular blocky structure; firm; old root chan- 
nels that are 1 to 2 inches in diameter contain very 
dark gray (10YR 3/1) clay loam; dark-gray 
(10YR 4/1) clay skins on ped faces; slightly acid; 
clear, wavy boundary. 

B22—17 to 30 inches, dark-brown (10YR 4/8) heavy silty 
clay loam; common, fine, distinct mottles of gray 
(10YR 5/1); moderate, medium, angular blocky 
structure; firm; old root channels that are 1 to 2 
inches in diameter contain very dark gray (10YR 
3/1) clay loam; dark-gray (10YR 4/1) patchy clay 
skins on ped faces; neutral; clear, wavy boundary. 

C—80 to 54 inches, dark yellowish-brown (10YR 4/4) silty 
clay loam; common, fine, distinct mottles of gray 
(10YR 5/1); weak, coarse, angular blocky struc- 
ture; firm; dark gray (10YR 4/1) on some ped 
faces; calcareous. 


The Ap horizon ranges from 7 to 9 inches in thickness 
and from very dark gray to very dark brown (10YR 2/2) in 
color. The B21¢ horizon ranges from 8 to 10 inches in thick- 
ness, from dark gray to grayish brown (10YR 5/2) in color, 
and from clay loam to silty clay loam in texture. The B22 
horizon ranges from 10 to 20 inches in thickness, from silty 
clay to heavy silty clay loam in texture, and from slightly 
acid to mildly alkaline in reaction. The C horizon ranges 
from light clay loam to silty clay loam in texture and has 
weak, coarse, angular blocky structure or is massive. In 
some places the C horizon is 10 to 15 percent fine gravel. 

The Sims soils differ from the Parkhill soils because they 
have finer textured B and C horizons. The Sims soils con- 
tain less‘clay in the B horizons than the Hoytville soils, 
which also formed in glacial till. Sims soils and Lenawee 
soils have similar texture, but the latter developed in lacus- 
trine material. 


Sims clay loam (0 to 2 percent slopes) (SI).—This 
soil occurs along natural drainageways and on the till 
plains and moraines. It formed in calcareous clay loam 
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or silty clay loam glacial till, generally near Parkhill, 
Hoytville, Blount, and Conover soils. 

Included with this soil in mapping were small areas 
of the poorly drained Hoytville and Parkhill soils and, 
on slight rises, small areas of the somewhat poorly 
drained Blount, Conover, and Nappanee soils. 

This Sims soil is used primarily for small grain, 
pasture, and hay. Small areas are wooded or are idle. 
Limitations are the high water table much of the year, 
moderate to high shrink-swell potential, and moder- 
ately slow permeability. Artificial drainage is a major 
management requirement. Drainage lowers the water 
table and makes the soil more suitable for cultivation. 
Capability unit IIw-2 (1.5c); woodland suitability 
group P. 


Sisson Series 


The Sisson series consists of well-drained, gently 
sloping and sloping soils that occur mainly in the 
western part of the county. These soils developed in 
lacustrine and alluvial deposits consisting of calcar- 
eous silt and very fine sand. el 

The surface layer of a typical Sisson soil is very 
dark grayish-brown fine sandy loam about 7 inches 
thick. The subsurface layer is pale-brown, very friable 
silt loam about 2 inches thick. The subsoil, about 20 
inches thick, is yellow and strong-brown, very friable 
and friable silt loam. The underlying material is light 
yellowish-brown, very friable silt and very fine sand 
that are calcareous and massive. 

Sisson soils have moderate to moderately slow 
permeability, medium or rapid runoff, and high availa- 
ble moisture capacity. Their organic-matter content is 
low, and natural fertility is medium. 

These soils are used for grains, hay, pasture, and or- 
chards, for recreational purposes, and as building 
sites. Some small areas are idle or wooded. 

A typical profile of Sisson fine sandy loam on a slope 
of 4 percent, SE14SE1,SE1,SE!, sec. 6, T. 3 N., R. 
12 E.: 

Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2) 
fine sandy loam, light brownish gray (10YR 6/2) 
when dry; weak, fine, granular structure; very 
friable; many roots; mildly alkaline; abrupt, 
smooth boundary. 

A2—T to 9 inches, pale-brown (10YR 6/8) silt loam; weak 
fine, granular structure; very friable; few roots; 
neutral; clear, wavy boundary. 

B21—9 to 15 inches, yellow (10YR 7/6) silt loam; weak, 
coarse, granular structure; very friable; few roots; 
mildly alkaline; clear, wavy boundary. . 

B22t—15 to 29 inches, strong-brown (7.5YR 5/6) silt loam; 
weak, medium, subangular blocky structure; fri- 
able; dark-brown (7.5YR 4/4) clay skins on some 
ped faces; mildly alkaline; clear, wavy boundary. 

C—29 to 60 inches, light yellowish-brown (10YR 6/4) silt 
and very fine sand; massive; very friable; very 
dark grayish-brown (10YR 3/2) coatings in old 
root channels; light-gray (10YR 7/2) lime con- 
eretions; calcareous. 

The solum ranges from 24 to 42 inches in thickness and 
from slightly acid to mildly alkaline in reaction. The Ap ho- 
rizon ranges from 6 to 8 inches in thickness and from dark 
grayish brown to very dark grayish brown in color. The 
B21 horizon ranges from 5 to 12 inches in thickness and 
from yellowish brown (10YR 5/6) or brownish yellow 
(10YR 6/6) to yellow in color. The texture of the B21 hori- 
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zon is heavy fine sandy loam to silt loam and the structure 
is weak, fine to coarse, granular to weak, medium, subangu- 
lar blocky. The B22t horizon ranges from 12 to 20 inches in 
thickness, from strong brown to yellowish brown (10YR 
5/8) or brownish yellow (10YR 6/6) in color, and from light 
silt loam to heavy silt loam in texture. In some areas, where 
the Sisson soils border the Spinks soils, there is a B23 hori- 
zon of yellowish-brown (10YR 5/6) light sandy loam. The C 
horizon is at a depth ranging from 24 to 42 inches, and its 
color ranges from light yellowish brown to very pale brown 
(10YR 7/4) to light brownish gray (10YR 6/2). 

Sisson soils have coarser textured B horizons than the 
Miami soils and are finer textured than the Spinks soils. 

Sisson fine sandy loam, 2 to 6 percent slopes (SmB).— 
This soil occurs in the northwestern and west-central 
parts of the county. Runoff is medium. 

Included with this soil in mapping were small areas 
of well-drained Miami and Spinks soils, small areas of 
somewhat poorly drained Minoa and Conover soils on 
the foot slopes and in depressions, and poorly drained 
soils of varying textures in wet depressions and along 
narrow natural drainageways. Some small inclusions 
have slopes of 0 to 2 percent or 6 to 12 percent, and 
some moderately eroded areas on the steeper slopes 
have brownish-yellow and yellowish-brown colors of 
the subsoil exposed. 

This Sisson soil is used mainly for corn, small grain, 
hay, and pasture, and for peach, pear, and apple or- 
chards. Small areas are wooded or idle, are used as a 
wildlife habitat or as building sites, or are used for 
recreational purposes. Limitations are slight and are 
relatively easy to overcome. Artificial drainage by in- 
terceptor tiles and open ditches removes excess water 
in the natural drainageways and in wet depressions. 
This soil dries out rapidly in spring and after rain. If 
worked when wet, it has poor trafficability and hard- 
ens. Management that supplies organic matter, main- 
tains fertility, controls water erosion and soil blowing, 
and maintains soil structure is helpful. Capability unit 
Ile-2 (3a) ; woodland suitability group G. 


Sisson fine sandy loam, 6 to 12 percent slopes (SmC). 
—This soil is in the western part of the county in 
areas with long uniform slopes and in rolling areas 
with short complex slopes. Runoff is rapid. Where in- 
tensive row cropping is practiced, some rill and gully 
erosion occurs. 

Included with this soil in mapping were small areas 
of well drained Miami and Spinks soils, small areas of 
moderately well drained Celina soils on the lower 
slopes and side slopes of natural drainageways, and 
somewhat poorly drained and poorly drained soils in 
most of the wet depressions and along natural drain- 
ageways. Also included were a few small areas of Lin- 
wood and Lupton mucks in wet depressions and small 
areas that have slopes of 2 to 6 percent or 12 to 18 
percent. On some of the steeper slopes, moderately 
eroded inclusions have the brownish-yellow and yellow- 
ish-brown subsoil exposed. 

Most of this Sisson soil is used for corn, small grain, 
hay, and pasture, and for peach, pear, and apple or- 
chards. Some small areas are idle, are wooded, are 
used as wildlife habitat, or are used for recreational 
purposes. Some small areas having slopes greater than 
10 percent have been leveled for building sites. Limita- 
tions are moderate because of excess runoff and the 
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hazard of water erosion and soil blowing. This soil is 
not so well suited to field crops as the less sloping Sis- 
son soil. For peach, pear, and apple orchards the suit- 
ability of the two soils is about the same. Management 
that supplies organic matter, maintains fertility, and 
controls soil blowing and water erosion is helpful. 
This soil dries out quickly in spring and after rain. 
Trafficability is poor in wet periods, and if worked 
when wet, the soil becomes slightly hard and crusted 
on drying. Management is needed to prevent plugging 
of tiles and filter beds because the soil material liqui- 
fies readily and flows when wet. Capability unit Tlle-5 
(8a) ; woodland suitability group G. 


Sloan Series 


Soils of the Sloan series are poorly drained, level to 
nearly level, and medium textured. They formed on 
flood plains of rivers and streams. They are subject to 
flooding one or more times each year. The quantity of 
deposition is highly variable. 

The surface layer of a typical Sloan soil is very 
dark gray loam about 11 inches thick. The subsurface 
layer, about 13 inches thick, is very dark gray, friable 
silt loam mottled with dark grayish brown and brown. 
The upper part of the underlying material is gray, 
friable loam mottled with brown, yellowish brown, 
and light gray and is about 16 inches thick. The lower 
part of the underlying material is gray and light-gray, 
friable, stratified silt loam mottled with brown. Gray 
and dark-gray, loose, stratified, calcareous sand occurs 
at a depth of about 55 inches. 

The surface layer of these soils is high in organic- 
matter content. Natural fertility is medium. The water 
table is seasonally high. Infiltration is moderately 
rapid, and permeability is moderate. The available 
moisture capacity is high. Runoff is very slow or 
ponded. 

The native vegetation consists of elm, oak, maple, 
and various kinds of grasses. The high water table 
and periodic flooding restrict use of these soils to wild- 
life habitat and intermittent pasture. 

A typical profile of Sloan loam in a nearly level idle 
field, SE14SW14SE1, sec. 17, T.2N., R. 13 EL: 


A11—0 to 11 inches, very dark gray (10YR 3/1) loam; 
moderate, medium, subangular blocky structure; 
friable; many roots; mildly alkaline; clear, wavy 
poundary. 

A12—11 to 24 inches, very dark gray (10YR 3/1) silt loam; 
common, medium, distinct mottles of dark grayish 
brown (10YR 4/2) and common, medium, romi- 
nent mottles of brown (7.5YR 4/4); moderate, 
medium, subangular blocky structure; friable; 
many roots; mildly alkaline; abrupt, smooth 
boundary. 

Cig—24 to 40 inches, gray (BY 5/1) loam; common, med- 
jum, prominent mottles of brown (7.5YR 4/4), 
common, medium, distinct mottles of yellowish 
brown (10YR 5/4), and common, fine, faint mottles 
of light gray (5Y 6/1); weak, coarse, subangular 
blocky structure; friable; few roots; mildly alka- 
line; abrupt, smooth boundary. 

C2g—40 to 65 inches, gray (5Y 5/1) and light-gray (5Y 
6/1), stratified silt loam containing common, med- 
ium, prominent, brown (7.5YR 5/4) mottles; mas- 
sive; friable; mildly alkaline; abrupt, smooth 
boundary. 


C8g—5b to 60 inches, gray (5Y 5/1) and dark-gray (5Y 
4/1), stratified sand; single grain; loose; calcar- 
eous. 

The Al horizon ranges from 6 to 24 inches in thickness, 
from very dark gray and gray to very dark grayish brown 
(10YR 3/2) and dark brown (10YR 3/3) in color, and from 
heavy fine sandy loam to silt loam in texture. In some 
places the A1 horizon is calcareous. Reaction of the C hori- 
zon ranges from neutral to moderately alkaline. The texture 
of the C1 and C2 horizons is loam or silt loam. In some 
places there are 1%4- to 6-inch bands of coarser and finer 
textured alluvial sediments ranging from sand to clay. 
These bands range from none to 6 or more in number. 

The Sloan soils are coarser textured than the fine-tex- 
tured, poorly drained Saranac soils and are finer textured 
than the poorly drained Cohoctah soils. 


Sloan loam (0 to 2 percent slopes) (Sn).—This soil 
occupies flood plains of rivers and streams throughout 
the county. Flooding occurs one or more times each 
year. In some areas where the stream channel has 
been deepened and straightened, the material from the 
new channel has been spread over the original soil. 

Included' with this soil in mapping were large spots 
of ether alluvial soils and a few small spots of muck 
soils. 

Nearly all the acreage of this soil is wooded, is in 
pasture, or is idle. A few areas are in small grain or 
meadow. The high water table and frequent flooding 
are major limitations. Pit-type ponds for wildlife and 
irrigation are in a few places. Capability unit Vw-3 
(L-2c) ; woodland suitability group O. 


Spinks Series 


In the Spinks series are level to hilly soils on out- 
wash plains and moraines. These well-drained, 
coarse-textured soils contain thin bands of finer tex- 
tured material. 

The surface layer of a typical Spinks soil is dark 
grayish-brown loamy sand about 8 inches thick. The 
upper part of the subsoil is yellowish-brown, very 
friable loamy sand and light yellowish-brown, loose 
sand about 15 inches thick. The lower part of the sub- 
soil, about 25 inches thick, is yellowish-brown, loose 
sand alternating with 14- to 2-inch layers of reddish- 
brown, friable loamy sand and sandy loam. The under- 
lying material is pale-brown, loose sand. 

The Spinks soils are moderately low in natural fer- 
tility. The available moisture capacity is low. Permea- 
bility is rapid, and runoff is slow or medium. 

The native vegetation consists of hardwoods, mainly 
oak. Most areas of these soils have been cleared and 
are used for vegetable crops, peach and apple or- 
chards, corn, wheat, oats, and hay. Some areas are 
wooded, and others are used as a source of sandy ma- 
terial. 

A typical profile of a Spinks loamy sand in a nearly 
level abandoned cherry orchard, NE1{SE14NEI,5SEY, 
sec. 32, T.4N.,R. 12 E.: 


Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loamy 
sand; weak, fine, granular structure; very friable; 
many roots; slightly acid; abrupt, smooth pbound- 


ary. 

Bi—8 to 16 inches, yellowish-brown (10YR 5/4) loamy 
sand; weak, fine, granular structure; very friable; 
few roots; slightly acid; clear, wavy boundary. 
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A’21—16 to 23 inches, light yellowish-brown (10 YR 6/4) 
sand; single ain; loose; few roots; neutral; 
gradual, irregular boundary. 

A’22 and Bt—23 to 48 inches, 2- to 8-inch layers of yellow- 
ish-brown (10YR 5/4) sand (A’22 horizon) alter- 
nating with %- to 2-inch, wavy and discontinuous 
bands of reddish-brown (5YR 4/4) loamy sand and 
sandy loam (Bt horizon); the A’22 material is sin- 
gle grain and loose; the Bt material is massive and 
friable; few roots; neutral; abrupt, wavy bound- 


ary. . 
C—48 to 60 inches, pale-brown (10YR 6/8) sand; single 
grain; loose; few roots; calcareous. 


The solum ranges from 42 to 60 inches in thickness but is 
typically 48 inches thick. It is medium acid to neutral in 
reaction. The Ap horizon ranges from dark grayish brown 
to very dark grayish brown (10YR 3/2) to brown (10YR 
5/8) in color and from loamy sand to sand in texture, The 
depth to the first Bt horizon ranges from 20 to 30 inches. 
The number of Bt horizons alternating with the A’22 hori- 
zons ranges from 5 to 10. The thickness of the Bt horizons 
is 4% inch to 2 inches, and their combined thickness is 6 to 
10 inches. The reaction of the C horizon is neutral to mod- 
erately alkaline. : 

The Spinks soils have thin and discontinuous Bt horizons, 
which are missing in the Oakville and Metea soils. Metea 
soils are underlain by loam to silty clay loam at a depth of 
20 to 40 inches, and Oakville soils, loamy substratum, are 
underlain by loam to clay at a depth of 40 to 66 inches, The 
Spinks soils have thinner Bt horizons than the Boyer soils 
and a underlain by sand instead of stratified sand and 
gravel. 


Spinks loamy sand, 0 to 2 percent slopes (SpA).— 
This soil is on till plains and moraines. It has the pro- 
file described as typical of the series. Runoff is slow, 
and infiltration is very rapid. 

Included with this soil in mapping were small spots 
of well-drained Lapeer, Sisson, Metea, typical Oakville 
soils, and Oakville soils, loamy substratum. In addi- 
tion, there are small inclusions of moderately well 
drained areas of Dryden soils. The somewhat poorly 
drained Locke, Minoa, Au Gres, and Selfridge soils 
and the poorly drained Ensley, Granby, Lamson, and 
Brevort soils were included in natural depress‘ons, in 
wet spots, and along drainageways. Some small inclu- 
sions have slopes of 2 to 6 percent. 

This Spinks soil is used largely for corn, small 
grain, hay, and pasture; for apple and peach or- 
chards; and as building sites. Some small areas are 
idle, are wooded, are used for recreational purposes, 
or are used as borrow pits for highway fills. Limita- 
tions are moderate because of droughtiness and the 
risk of soil blowing. Additions of organic matter, 
maintenance of fertility, and the control of soil blow- 
ing are beneficial management practices. Capability 
unit ITIs-3 (4a) ; woodland suitability group E. 


Spinks loamy sand, 2 to 6 percent slopes (SpB).— 
This soil occupies areas on till plains and moraines. 
Runoff is slow, and infiltration is very rapid. 

Included with this soil in mapping were small spots 
of well-drained typical Oakville soils, Oakville soils, 
loamy substratum, and Lapeer, Sisson, and Miami 
soils on the stronger slopes. Also included were small 
spots of the moderately well drained Dryden and Cel- 
ina soils. Inclusions of the somewhat poorly drained 
Locke soils, typical Au Gres soils, Au Gres soils, loamy 
substratum, and Minoa and Conover soils and the 
poorly drained Granby, Lamson, Ensley, and Parkhill 
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soils are in wet spots, in wet depressions, and along 
natural drainageways. In a few places inclusions have 
slopes of 0 to 2 percent or 6 to 12 percent. In a few, 
small, moderately eroded inclusions, the yellowish- 
brown subsoil is exposed because the surface layer has 
been removed through water erosion and soil blowing. 

This Spinks soil is used largely for corn, small 
grain, hay, pasture, and peach and apple orchards. 
Some areas are idle, are wooded, or are used as build- 
ing sites or as a source of sandy material. Limitations 
are moderate because of droughtiness and the hazard 
of erosion. The poorly drained and somewhat poorly 
drained areas included with this soil need artificial 
drainage for good crop growth. Additions of organic 
matter, maintenance of fertility, and control of erosion 
are beneficial management practices. Capability unit 
IIIs-4 (4a) ; woodland suitability group E. 


Spinks loamy sand, 6 to 12 percent slopes (SpC).— 
This sloping and rolling soil is in the western and 
northwestern parts of the county. Runoff is medium, 
and infiltration is rapid. 

Included with this soil in mapping were small spots 
of well-drained Sisson, Lapeer, Miami, and typical 
Oakville soils and Oakville soils, loamy substratum, on 
the stronger slopes and small areas of moderately well 
drained Dryden, Celina, and Oakville soils, loamy sub- 
stratum, on the lower slopes. The somewhat poorly 
drained typical Au Gres and Au Gres soils, loamy sub- 
stratum, were included on the upper edges of the 
lower slopes and adjacent to depressions and along 
natural drainageways. Small areas of poorly drained 
Granby, Lamson, Ensley, and Parkhill soils were in- 
cluded in wet spots, in wet depressions, and along 
natural drainageways. Some inclusions are mod- 
erately eroded and have the yellowish-brown subsoil 
exposed ; some have slopes of 2 to 6 percent or 12 to 18 
percent; and a few are spots of Linwood and Lupton 
mucks in some wet depressions in Bruce and Washing- 
ton Townships. 

This Spinks soil is used mainly for corn, small 
grain, hay, pasture, and peach and apple orchards. 
Some small areas are idle, are wooded, are used for 
recreational sites, and are used as a wildlife habitat. 
Limitations are moderate because of droughtiness and 
the hazard of erosion. Management that supplies or- 
ganic matter, maintains fertility, and controls erosion 
is beneficial. Capability unit I]Ie—9 (4a) ; woodland 
suitability group E. 


Tawas Series 


The Tawas series consists of poorly drained, organic 
soils that are 12 to 40 inches thick over sandy mineral 
material. These are level and nearly level soils in 
swamps, along waterways, and in depressions in the 
uplands. 

The upper part of a typical Tawas soil is black 
muck about 18 inches thick. The underlying material 
is gray, loose sand. 

The available moisture capacity in the Tawas soils 
is very high in the muck layers and very low in the 
sandy underlying material. Permeability is rapid in 
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areas where the muck is artificially drained, and it is 
very rapid in the underlying material. In undrained 
areas the water table is near the surface most of the 
year. Natural fertility is low, and workability is poor. 

The native vegetation consists of coniferous and de- 
ciduous trees, including soft maple, elm, ash, and 
white-cedar. Most areas are wooded or are idle, and a 
few areas are in cropland. 

A typical profile of Tawas muck in a nearly level 
cultivated field, NW14NE14SE', sec. 16, T. 3 N., R. 
12 E.: 


1—0 to 12 inches, black (10YR 2/1) muck; weak, medium, 
granular structure; friable; neutral; clear, smooth 
boundary. 

2—12 to 18 inches, black (10YR 2/1) muck; massive; fria- 
ble; neutral; abrupt, smooth boundary. 

IICg—18 to 60 inches, gray (10YR 5/1) sand; many, me- 
dium, distinct mottles of yellowish brown (10YR 
5/4); single grain; loose; caleareous. 


Reaction ranges from slightly acid to neutral in the or- 
ganic horizons and from neutral to moderately alkaline in 
the IiCg horizon. In some areas the upper part of the muck 
is very dark brown (10YR 2/2). The lower part of the muck 
js dark brown (7.5YR 3/2) and is only partly decomposed in 
some places. The depth to the IICg horizon ranges from 12 
to 40 inches. 

The Tawas soils are similar to the Edwards, Linwood, 
and Willette soils, but they are underlain by coarser tex- 
tured mineral material. The Edwards soils are underlain by 
man the Linwood soils, by loam; and the Willette soils, by 
clay. 


Tawas muck (0 to 2 percent slopes) (Ta).—This soil 
occurs in swamps, along waterways, and in depres- 
sions in the uplands. It generally is in areas that are 
dominantly sandy but sometimes is in areas that are 
finer textured. The water table is high most of the 
year; it is near the surface unless the soil is artifi- 
cially drained. Runoff is very slow. 

Included with this soil in mapping were small spots 
of Lupton muck, which is greater than 40 inches 
thick. Some narrow inclusions along streams have 
slopes of 4 to 5 percent. In some inclusions in finer tex- 
tured soil areas, the sandy material is underlain by 
clay loam at a depth of 3 to 4 feet. 

This soil is wooded or is idle. Frost hazard to crops 
is more severe than on adjacent soils. The high water 
table, low natural fertility, shallowness of the muck, 
and rapid oxidation of the organic matter if the soil is 
drained are limitations. Capability unit IVw-5 
(M/4e) ; woodland suitability group U. 


Toledo Series 


In the Toledo series are poorly drained, nearly level 
and depressional soils on lake plains throughout the 
county. These soils developed in lacustrine clay, silty 
clay, and heavy silty clay loam and have thin seams 
and layers of silt and very fine sand. 

The surface layer of a typical Toledo soil is very 
dark gray, firm silty clay loam about 7 inches thick. 
The subsoil is gray, very firm and firm silty clay mot- 
tled with olive brown and yellowish brown. The sub- 
soil is mildly alkaline and about 23 inches thick. The 
underlying material is brown silty clay mottled with 
strong brown and light gray to gray in the upper part 


and is yellowish-brown heavy silty clay loam in the 
lower part. This material is firm and calcareous. 

Toledo soils are high in organic-matter content and 
natural fertility. The water table is near the surface 
much of the year unless the soils are artificially 
drained. Infiltration is slow, and permeability is very 
slow. Water movement generally occurs along horizon- 
tal cracks or structure planes. The available moisture 
capacity is high. Runoff is slow or ponded, and pond- 
ing lasts for extended periods in spring. 

The native vegetation consists of elm, hickory, ash, 
and oak. Most of the original forest cover has been cut 
over, and the few small woodlots that remain contain 
low-quality timber. Crops grown are wheat, oats, corn, 
legume-grass hay, and pasture. Many areas are idle, 
and a few areas have been developed for urban use. 

A typical profile of Toledo silty clay loam in a 
Se level idle area, SEY4ZSE14SE\, sec. 6, T. 2 N., 

.13 E.: 


Ap—0 to 7 inches, very dark gray (10YR 3/1) silty clay 
loam; moderate, very fine, angular blocky struc- 
ture; firm; mildly alkaline; abrupt, smooth bound- 


ary. 

B21g—7 to 18 inches, gray (5Y 5/1) silty clay; many, fine, 
prominent mottles of olive (BY 4/4); moderate, 
fine, angular blocky structure; firm; thin coatings 
and stains of very dark gray (1L0YR 3/1) on nu- 
merous ped faces; mildly alkaline; clear, wavy 
boundary. 

B22g—18 to 24 inches, gray (5Y 5/1) silty clay; many, 
medium, distinct mottles of yellowish brown (10YR 
5/6); moderate, medium, angular blocky structure; 
very firm; mildly alkaline; gradual, wavy bound- 


ary. 

B23e—24 to 30 inches, gray (BY 5/1) silty clay; many, fine, 
distinct mottles of yellowish brown (10YR 5/6); 
moderate, medium, angular blocky structure; firm; 
worm and root channels of very dark gray (10YR 
8/1); mildly alkaline; clear, wavy boundary. 

Clg—30 to 48 inches, brown (7.5YR 5/2) silty clay; many 
fine and medium, distinct mottles of strong brown 
(7.5YR 5/6) and light gray (BY 6/1); moderate, 
very coarse, angular blocky structure; firm; light- 
gray (5Y 6/1) clay coatings on ped surfaces; cal- 
careous; gradual, wavy boundary. 

C2g—48 to 60 inches, gray (5Y 5/1) and yellowish-brown 
(10YR 5/6) heavy silty clay loam; massive; firm; 
calcareous. 


The thickness of the solum ranges from 30 to 55 inches. 
The Ap layer ranges from 6 to 9 inches in thickness, from 
very dark gray to very dark brown (10YR 2/2) in color, 
from clay loam to clay in texture, and from slightly acid to 
mildly alkaline in reaction. The texture of the B horizons 
ranges from clay to silty clay; these horizons include thin 
varves and pockets of silt and fine sand in some areas. The 
B horizons range from 10YR to 5Y in color, from faint to 
prominent in mottling contrast, from weak to strong in 
structure, from firm to very firm in consistence, and from 
slightly acid to mildly alkaline in reaction. The texture of 
the C horizons is light clay to heavy silty clay loam. This 
horizon contains thin varves of silt and fine sand in some 
areas. Depth to free carbonates ranges from 2 feet to more 
than 7 feet but is typically between 30 and 48 inches. ; 

The poorly drained Toledo soils developed in material 
similar to that giving rise to the somewhat poorly drained 
Fulton soils. The Toledo soils have a finer textured B hori- 
zon and developed in finer textured lacustrine material than 
the Lenawee soils, which developed in clay loam and silty 
clay loam. The Toledo and Hoytville soils formed in mate- 
rial of similar texture, but the material giving rise to the 
Hoytville soils is nonstratified glacial till. Toledo soils have 
a aay content of 40 to 60 percent; Paulding soils have a 
clay content of 60 to 75 percent. 


46 


Toledo silty clay loam (0 to 2 percent slopes) 
(Ts).—This soil occurs on lake plains throughout the 
county. Some areas are in depressions. Areas generally 
are near the Lenawee, Paulding, Fulton, Del Rey, and 
other Toledo soils. The shrink-swell potential is high. 
Surface cracks that are 1 to 2 inches wide and 10 to 15 
inches deep are evident in dry periods and are closed 
by swelling in wet periods. 

Small areas of Paulding and other Toledo soils are 
included with this soil in mapping. Many large areas 
of Lenawee soils were included, especially where those 
soils adjoin this Toledo soil. Also included were many 
small spots of shallow sand (fig. 18) less than 20 


Figure 13—An area of Toledo silty clay loam in which beech 
trees are a plant indicator of sand spots. 


inches thick, spots of Fulton soils, and a few small 
spots of somewhat poorly drained Del Rey soils in the 
eastern part of the county. 

The high water table, very slow permeability, and 
high shrink-swell potential are moderate limitations 
for crops. Maintenance of soil structure is a major 
management requirement. Capability unit IIIw-1 
(1c) ; woodland suitability group P. 

Toledo clay (0 to 2 percent slopes) (Tt).—This soil 
occurs on lake plains in the central and eastern parts 
of the county, generally near Paulding soils. Some 
areas are in depressions. The shrink-swell potential is 
high. Surface cracks that are 1 to 2 inches wide and 
12 to 18 inches deep are evident in dry periods and are 
closed by swelling in wet periods. 

In some places small spots of Paulding and Lenawee 
soils were included with this soil in mapping. Also in- 
cluded were small spots of sand less than 20 inches 
thick and spots of Fulton soils. 

This Toledo soil has moderate limitations, which in- 
clude the high water table, very slow permeability, 
high shrink-swell potential, and poor trafficability 
when wet. Maintenance of soil structure is a major 
management requirement. Capability unit IIIw-i 
(1c); woodland suitability group P. 
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Urban Land 


Urban land (Ur) consists of areas so altered or ob- 
scured by urban works and structures that identifica- 
tion of soils is not feasible. 

Onsite investigation is needed before any manage- 
ment practices can be recommended. Not placed in a 
capability unit or woodland suitability group. 


Wasepi Series 


In the Wasepi series are somewhat poorly drained, 
level to gently sloping, moderately coarse textured 
soils that occur mainly in the western part of the 
county. These soils developed in loamy sand and sandy 
loam glacial outwash that is 24 to 40 inches thick over 
calcareous, stratified sand and gravel. In Macomb 
County the Wasepi soils were mapped alone and in a 
complex with Au Gres soils. 

The surface layer of a typical Wasepi soil is very 
dark grayish-brown sandy loam about 9 inches thick. 
The subsurface layer, about 2 inches thick, is pale- 
brown, very friable sandy loam. The subsoil is brown 
and dark-brown, friable sandy loam about 17 inches 
thick. It contains brownish-gray, grayish-brown, and 
yellowish-brown mottles. The underlying material is 
light brownish-gray, loose, calcareous, stratified sand 
and gravel. 

The Wasepi soils have a medium organic-matter 
content and moderately low natural fertility. They 
have medium available moisture capacity, rapid infil- 
tration, and moderately rapid to rapid permeability. 
The water table is seasonally high. 

The native vegetation is deciduous forest; elm, ash, 
swamp white oak, white oak, and hickory are the 
prominent species. The Wasepi soils are used mainly 
for vegetable crops, corn, wheat, soybeans, and hay. 

A typical profile of Wasepi sandy loam in a nearly 
apie idle field, SWIANEI,NE!, sec. 35, T. 5 N., R. 

2E.: 


Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2) 
sandy loam; weak, medium, granular structure; 
very friable; neutral; abrupt, smooth boundary. 

A2—9 to 11 inches, pale-brown (10YR 6/3) sandy loam; 
few, fine, faint mottles of brownish yellow (10YR 
6/6); weak, medium, granular structure; very 
friable; neutral; clear, wavy boundary. 

B21—11 to 20 inches, brown (10YR 56/3) heavy sandy loam; 
common, medium, distinct mottles of yellowish 
brown (10YR 5/6) and few, fine, faint mottles of 
light brownish gray (10YR 6/2); weak, coarse, 
granular structure; friable; neutral; gradual, 
wavy boundary. 

B22t—20 to 28 inches, dark-brown (7.5YR 4/4) heavy sandy 
loam; common, medium, distinct mottles of yellow- 
ish brown (10YR 56/6) and few, medium, distinct 
mottles of grayish brown (10YR 5/2); weak, 
coarse, granular structure; friable; clay bridging 
between sand grains; mildly alkaline; abrupt, 
wavy boundary. 

IIC—28 to 60 inches, light brownish-gray (10YR 6/2) sand 
and gravel; single grain; loose; calcareous. 


The solum ranges from slightly acid to mildly alkaline in 
reaction. Its gravel content ranges from 0 to 20 percent. 
The Ap horizon ranges from 7 to 10 inches in thickness, 
from loamy sand to sandy loam in texture, and from very 
dark brown (10YR 2/2) to very dark grayish brown in 
color. The abundance of mottling in the A2 horizon ranges 
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from none to common. The B horizons range from 17 to 30 
inches in thickness, from loamy sand to heavy sandy loam 
in texture, and from dark brown and grayish brown (10YR 
5/2) to light yellowish brown (10YR 6/4) in color. Common, 
fine and medium, faint and distinct mottles of strong brown 
(7.5YR 5/8) to yellowish brown to grayish brown are pre- 
sent in the B horizons. The IIC horizon consists of thin 
stratified layers to thick deposits of sand and gravel. It is 
light brownish gray to gray (10YR 5/1) and contains com- 
mon, fine to medium, faint mottles of light yellowish brown 
(10YR 6/4) to grayish brown to brown (10YR 5/3) 

The somewhat poorly drained Wasepi soils and poorly 
drained Gilford soils formed in similar material, but the 
Gilford are darker in color. The Wasepi soils are more 
poorly drained than the well-drained Boyer soils. The cal- 
careous sand and gravel underlying material in the typical 
Wasepi soils extends to a depth of several feet, whereas in 
Wasepi soils, silty subsoil variant, this material is about 10 
inches thick over stratified silt and very fine sand. 


Wasepi loamy sand, 0 to 2 percent slopes (WsA).— 
This soil is on glacial outwash plains and moraines. It 
has a profile similar to that described as typical of the 
series, but it has a coarser texture and contains more 
gravel. The available moisture capacity is medium but 
is slightly lower than in the Wasepi sandy loams. Run- 
off is slow or very slow. 

Included with this soil in mapping were many small 
spots of Gilford soils in depressions; Boyer soils hav- 
ing slopes of 2 to 6 percent on low ridges; small spots 
of Wasepi sandy loam; and a few areas of Wasepi 
soils, silty subsoil variant, and Gilford soils, silty sub- 
soil variant. 

This Wasepi soil has moderate limitations because 
of its seasonal high water table and the risk of soil 
blowing. Artificial drainage and control of soil blow- 
ing are management requirements. Capability unit 
IIIw-5 (4b); woodland suitability group K. 


Wasepi loamy sand, 2 to 6 percent slopes (WsB).— 
This soil is on glacial outwash plains and moraines. It 
has a profile similar to that described as typical of the 
series, but it is coarser textured and contains more 
gravel. The available moisture capacity is medium, but 
it is slightly lower than in the Wasepi sandy loam 
soils. Runoff is slow. 

Included with this soil in mapping were many small 
spots of Gilford soils in depressions: Boyer soils on 
low ridges; small spots of Wasepi sandy loam; and 
small spots of Wasepi soils, silty subsoil variant, and 
Gilford soils, silty subsoil variant. 

Limitations for crops are moderate because of the 
seasonal high water table and hazard of soil blowing. 
Artificial drainage and control of soil blowing are 
management requirements. Capability unit I[Iw-5 
(4b) ; woodland suitability group K. 


Wasepi sandy loam, 0 to 2 percent slopes (WtA).— 
This soil occupies glacial outwash plains and mo- 
raines. It has the profile described as typical of the se- 
ries. The available moisture capacity is medium, and 
runoff is slow. 

Included with this soil in mapping were small spots 
of Gilford soils in depressions; small areas of Boyer 
sandy loam, 2 to 6 percent slopes, on low ridges; and 
some spots of Wasepi loamy sand; small areas of Wa- 
sepi. soils, silty subsoil variant; and spots of Gilford 
soils, silty subsoil variant. 


388-772 O- 71-4 


This Wasepi soil has moderate limitations for crops. 
It has a seasonal high water table and requires artifi- 
cial drainage. Capability unit IIIw-5 (4b); woodland 
suitability group K. 


Wasepi-Au Gres complex, 0 to 4 percent slopes (WvB). 
—This complex consists of level to gently sloping soils 
on glacial outwash plains, till plains, and moraines. 
The Wasepi soils are dominant in the complex but are 
in areas too small in size and in too closely intermingled 
intricate patterns with areas of Au Gres soils to be 
mapped separately. The Wasepi soil makes up 60 per- 
cent of this complex, and the Au Gres soil, 40 percent. 
The soils of this complex have a profile similar to the 
one described as typical of their respective series. 
Runoff is slow on the Wasepi soils and very slow on 
the Au Gres soils. The available moisture capacity is 
medium in the Wasepi soils and very low in the Au 
Gres soils. Permeability is moderately rapid to very 
rapid in both soils. Natural fertility is moderately low 
and low. 

The use and limitations of this complex are similar 
to those for the Wasepi and Au Gres soils, but they 
vary somewhat from one area to another. A seasonal 
high water table is the major limitation. Artificial 
drainage is helpful in removing excess water. Both 
soils in capability unit IIIw—5 (4b, 5b) ; Wasepi soil in 
woodland suitability group K; Au Gres soil in wood- 
land suitability group L. 


Wasepi Series, Silty Subsoil Variant 


The Wasepi series, silty subsoil variant, consists of 
somewhat poorly drained, nearly level to gently slop- 
ing soils on glacial outwash and lake plains. These 
soils have a sandy loam surface layer and subsoil over 
calcareous sand and gravel, which, in turn, is under- 
lain at a depth of 20 to 40 inches by calcareous silt and 
very fine sand. 

The surface layer of a typical Wasepi soil, silty sub- 
soil variant, is very dark gray sandy loam about 9 
inches thick. The subsoil, about 16 inches thick, is yel- 
lowish-brown to brown, very friable, mildly alkaline 
sandy loam. The underlying material is light brown- 
ish-gray, calcareous, loose sand and gravel over strati- 
fied, very friable, calcareous very fine sand and silt 
that contain mottles of brownish yellow. 

The Wasepi soils, silty subsoil variant, are moder- 
ately low in natural fertility. Except for the high 
available moisture capacity in the underlying silt and 
very fine sand material, these soils have a medium 
available moisture capacity. Permeability is moder- 
ately rapid in the upper layers and moderately slow in 
the underlying silt and very fine sand. Runoff is slow. 
A seasonal high water table limits use of machinery in 
wet periods. 

The native vegetation consists chiefly of ash, elm, 
swamp white oak, and hickory. Areas of this soil are 
used for vegetable crops, wheat, corn, oats, and hay. 

A typical prone of Wasepi sandy loam, silty subsoil 
variant, in nearly level cultivated field, 
NWYSEUS W1,SEV,NW!), sec. 9, T. 2 N., R. 12 
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Ap—O to 9 inches, very dark gray (10YR 3/1) sandy loam; 
weak, coarse, granular structure; very friable; 
mildly alkaline; abrupt, smooth boundary. 

B21—9 to 16 inches, yellowish-brown (10YR 5/4) sandy 
loam; common, medium, distinct mottles of strong 
brown (7.5YR 5/6) and common, fine, faint mottles 
of grayish brown (10YR 5/2); weak, coarse and 
fine, granular structure; very friable; mildly alka- 
line; gradual, wavy boundary. 

B22t—16 to 25 inches, brown (10YR 5/3) heavy sandy 
loam; common, medium, distinct mottles of yellow- 
ish brown (10YR 5/6) and grayish brown (10YR 
5/2); weak, fine, granular structure; very friable; 
mildly alkaline; abrupt, wavy boundary. 

IIC1—25 to 35 inches, light brownish-gray (10YR 6/2) sand 
and gravel; single grain; loose; calcareous; clear, 
wavy boundary. 

IIIC2—85 to 60 inches, light prow eey. (10YR 6/2) 
stratified silt and very fine sand; many, medium, 
distinct mottles of brownish yellow (10YR 6/6); 
massive; very friable; calcareous. 

The solum ranges from slightly acid to mildly alkaline in 
reaction. It ranges from 16 to 30 inches in thickness but is 
dominantly 20 to 26 inches thick, The Ap horizon ranges 
from very dark gray to very dark brown (10YR 2/2) in 
color and from loamy sand to sandy loam in texture. The 
texture of the B horizon ranges from loamy sand to heavy 
sandy loam. The IIC1 horizon ranges from 6 to 20 inches in 
thickness and is 5 to 35 percent gravel. The IIIC2 horizon is 
at a depth ranging from 24 to 42 inches and is brownish 
yellow (10YR 6/6) to light brownish gray to light gray 
(10YR 6/1). 

The Wasepi soils, silty subsoil variant, differ from the 
typical Wasepi soils in being underlain by silt and very fine 
sand at a depth of 20 to 40 inches. The typical Wasepi soils 
are underlain by thicker deposits of stratified sand and 
gravel. These variant Wasepi soils are better drained than 
the poorly drained Gilford soils, silty subsoil variant. 


Wasepi sandy loam, silty subsoil variant, 0 to 4 per- 
cent slopes (WuB).—This soil is on outwash plains and 
lake plains. It has a medium available moisture capac- 
ity in the upper 20 to 40 inches and a high available 
moisture capacity below that depth. Permeability of 
the upper 20 to 40 inches is moderately rapid; below 
that depth it is moderately slow. 

Included with this soil in mapping were many areas 
of typical Wasepi soils; Minoa soils on the outer edges 
of areas mapped as this soil; and Gilford soils, silty 
subsoil variant, in the depressions. 

Areas of this Wasepi soi] are used for vegetable 
crops, corn, wheat, oats, and hay. The main limitations 
are the seasonal high water table and the risk of soil 
blowing. Although artificial drainage is needed, the 
upper 20 to 40 inches tends to be droughty if drained. 
Capability unit IIIw-5 (4/2b); woodland suitability 
group K. 


Willette Series 


The Willette series consists of poorly drained, shal- 
low, organic soils that are 12 to 40 inches thick over 
mineral material of clay texture. These soils are in 
swamps, along waterways, and in depressions in the 
uplands. 

The upper part of the muck in a typical Willette soil 
is very dark brown in color and about 12 inches thick. 
Below this is very dark grayish-brown, friable muck 
about 6 inches thick. The underlying material is black 
to gray, firm to very firm clay. 

Natural fertility is low in the Willette soils. The 


available moisture capacity is very high in the muck 
layers and medium in the clayey underlying material. 
Permeability is rapid in the muck layers if they are 
drained, but it is slow in the clay material. In un- 
drained areas the water table is near the surface most 
of the year. Workability is poor. 

The native vegetation consists of mixed coniferous 
and deciduous trees, as well as reeds and sedges. Very 
few areas of this soil have been cleared and used for 
crops. 

A typical profile of Willette muck in a nearly level 
area covered with reeds, NW14,SE1,SE sec. 22, T. 
3N.,R.14E.: 


1—0 to 12 inehes, very dark brown (10YR 2/2) muck; 
weak, medium, granular structure; friable; 
slightly acid; clear, smooth boundary. 

2—12 to 18 inches, very dark grayish-brown (10YR 3/2) 
muck; weak, medium, granular structure; friable; 
slightly acid; abrupt, smooth boundary. 

IIC1g—18 to 22 inches, black (N2/0) clay; weak, very fine, 
angular blocky structure; firm; high in organic- 
matter content; neutral; clear, smooth boundary. 

IIC2g—22 to 30 inches, black (10YR 2/1) clay; common, 
fine, distinct mottles of gray (10YR 5/1); massive; 
very firm; many fine yellowish-red (56YR 5/6) root 
fragments; neutral; clear, smooth boundary. 

IIC8g—80 to 42 inches, gray (10YR 5/1) clay; common, 
fine, distinct mottles of yellowish brown (10YR 
5/6); massive; very firm; mildly alkaline. 


The upper part of the muck ranges from very dark gray 
(10YR 38/1) to very dark brown in color and from 6 to 15 
inches in thickness. The lower part ranges from black (N 
2/0) to very dark grayish brown in color and from 6 to 36 
inches in thickness. The organic matter ranges from well- 
decomposed muck at the surface to partly decomposed peat 
just above the IIClg horizon in some areas. The muck 
layers have weak, medium, granular structure or are 
structureless. The consistence ranges from friable to loose. 
Reaction of the muck is medium acid to neutral. Boundaries 
between the muck and underlying material range from 
abrupt and smooth to gradual and wavy. The texture of the 
UWClg and IIC2g horizons ranges from silty clay loam to 
clay; the color, from black to dark yellowish brown (10YR 
3/4). The horizons have weak, very fine to coarse, angular 
blocky structure or are massive. Reaction of the upper 2 
inches of the IIClg horizon is slightly acid in some areas, 
but typically the If{Clg and IIC2g horizons are neutral to 
moderately alkaline. Depth to the I!C1g horizon ranges from 
12 to 40 inches but is typically 15 to 30 inches. 

The Willette soils are shallower than the deep Lupton 
soils. They are underlain by finer textured material than 
the Tawas or Linwood soils, which are underlain by sand 
and loam, respectively. 


Willette muck (0 to 2 percent slopes) (Wx).—This 
soil occurs in swamps, along waterways, and in de- 
pressions in the uplands. The water table is near the 
surface most of the year, and runoff is very slow or 
ponded. In some places where this soil receives runoff 
from adjoining soils, the surface layer is calcareous. 

Included with this soi] in mapping were some small 
spots of Lupton muck, which is deeper than 40 inches, 
and a few spots of muck less than 12 inches thick. 

Most of this Willette soil is wooded or is idle, cut- 
over or marshy land. It is best suited to woodland and 
as a habitat for wildlife. The high water table, low 
natural fertility, and rapid oxidation of the shallow 
muck, if drained, are major limitations. The muck is 
very unstable, and the underlying clayey material has 
a high shrink-swell potential. Drainage outlets are 
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difficult to obtain for many areas of this soil. Capability 
unit IVw-5 (M/lc) ; woodland suitability group U. 


Use and Management of the Soils 


This section gives an explanation of the nationwide 
capability classification system used by the Soil Con- 
servation Service and discusses use and management 
of the soils for crops. It also includes a table showing 
predicted yields of the principal crops under two lev- 
els of management and discusses use and management 
of the soils for woodland, wildlife, engineering pur- 
poses, and community development. 


Capability Grouping 


Capability grouping shows, in a general way, the 
suitability of soils for most kinds of field crops. The 
soils are grouped according to their limitations when 
used for field crops, the risk of damage when they are 
used, and the way they respond to treatment. The 
grouping does not take into account major and gener- 
ally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not 
take into consideration possible but unlikely major 
reclamation projects: and does not apply to rice, cran- 
berries, horticultural crops, or other crops requiring 
special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when 
used for other purposes, but this classification is not a 
substitute for interpretations designed to show suit- 
ability and limitations of groups of soils for range, for 
forest trees, or for engineering. 

In the capability system, all kinds of soils are 
grouped at three levels: the capability class, the sub- 
class, and the unit. These are discussed in the follow- 
ing paragraphs. 


CAPABILITY CLASSES, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The num- 
erals indicate progressively greater limitations and 
narrower choices for practical use, defined as follows: 


Class I soils have few limitations that restrict 
their use. 

Class II soils have moderate limitations that re- 
duce the choice of plants or that require mod- 
erate conservation practices. 

Class III soils have severe limitations that reduce 
the choice of plants, require special conserva- 
tion practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very 
careful management, or both. 

Class V soils are subject to little erosion but have 
other limitations, impractical to remove, that 
limit their use largely to pasture, range, 
woodland, or wildlife. 

Class VI soils have severe limitations that make 
them generally unsuited to cultivation and 
limit their use largely to pasture or range, 
woodland, or wildlife. 
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Class VII soils have very severe limitations that 
make them unsuited to cultivation and that 
restrict their use largely to pasture or range, 
woodland, or wildlife. (No soils in Macomb 
County are in class VII.) 

Class VIII soils and landforms have limitations 
that preclude their use for commercial plants 
and restrict their use to recreation, wildlife, 
or water supply, or to esthetic purposes. (No 
soils in Macomb County are in class VIII.) 


CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter, 
e, w, 8, or c, to the class numeral, for example, Ie. The 
letter e shows that the main limitation is risk of erosion 
unless close-growing plant cover is maintained; w 
shows that water in or on the soil interferes with plant 
growth or cultivation (in some soils the wetness can be 
partly corrected by artificial drainage) ; s shows that 
the soil is limited mainly because it is shallow, drough- 
ty, or stony; and c, used in only some parts of the 
United States, shows that the chief limitation is climate 
that is too cold or too dry. 

In class I there are no subclasses, because the soils 
of this class have few limitations. Class V can contain, 
at the most, only the subclasses indicated by w, s, and 
c, because the soils in class V are subject to little or no 
erosion, though they have other limitations that re- 
strict their use largely to pasture, range, woodland, 
wildlife, or recreation. 

CAPABILITY UNITS are soil groups within the sub- 
classes. The soils in one capability unit are enough alike 
to be suited to the same crops and pasture plants, to re- 
quire similar management, and to have similar pro- 
ductivity and other responses to management. Thus, 
the capability unit is a convenient grouping for mak- 
ing many statements about management of soils. Ca- 
pability units are generally designated by adding an 
Arabic numeral to the subclass symbol, for example, 
IIe-3 or IIIw-1. Thus, in one symbol, the Roman nu- 
meral designates the capability class, or degree of 
limitation; the small letter indicates the subclass, or 
kind of limitation, as defined in the foregoing para- 
graphs; and the Arabic numeral specifically identifies 
the capability unit within each subclass. 

In this survey the Arabic numerals are not consecu- 
tive, because not all the capability units used in Michi- 
gan are represented in Macomb County. 

In parentheses following the symbol of each capa- 
bility unit are symbols made up of Arabic numerals 
and small or capital letters. These symbols in par- 
entheses identify the management group or groups, all 
or parts of which are represented by the soils in that 
capability unit. These management groups are part of 
a Statewide system used in Michigan for making rec- 
ommendations on application of fertilizer, drainage, 
and other practices. For an explanation of this classi- 
fication, refer to “Fertilizer Recommendations for 
Michigan Vegetables and Field Crops” (4). 


Management by capability units 


In this section each capability unit in Macomb 
County is described and use and management are dis- 
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cussed. The names of the soil series represented are 
mentioned in the description of each capability unit, 
but this does not mean that all the soils of a given se- 
ries are in the unit. The unit designation for each soil 
in the county can be found in the “Guide to Mapping 
Units” at the back of this publication. Made land, San- 
itary land fill, and Urban land have not been placed in 
a capability unit. 


CAPABILITY UNIT I-1 (2.58) 


Celina loam, 0 to 2 percent slopes, the only soil in 
this unit, is moderately well drained. It has a moder- 
ately fine textured subsoil and medium-textured under- 
lying material. 

The available moisture capacity is high, and crops 
normally have an adequate supply of moisture. Perme- 
ability is moderate or moderately slow. Wet spots 
occur in a few places. This soil is fertile and easy to 
manage, Erosion is only a slight hazard. 

All the common crops are well suited to this soil. 
Suitable grasses and legumes can be grown for forage. 
The major management needs are renewal of organic 
matter and maintenance of good tilth. 

Suitable management consists of minimum tillage 
and the use of crops that return large amounts of or- 
ganic matter. Restricted grazing of forage during wet 
periods helps to prevent soil compaction and to main- 
tain structure and tilth. 


CAPABILITY UNIT Ile-2 (2.5a, 8a) 


In this unit are soils of the Celina, Miami, and Sis- 
son series. These are gently sloping, moderately well 
drained or well drained soils. They have a moderately 
fine textured or medium-textured subsoil. The underly- 
ing material consists of stratified silt and very fine 
sand to loam or silt loam. Most areas are slightly 
eroded, but a few are moderately eroded. Small seep 
areas and wet depressions occur in some places. 

The available moisture capacity is high, and crops 
normally have an adequate supply of moisture. Runoff 
is medium. Permeability is moderate or moderately 
slow. These soils are moderate to moderately high in 
natural fertility and low in organic-matter content. 
The moderately eroded areas have a lighter colored 
surface layer than the slightly eroded ones and are in 
slightly poorer tilth. 

Crops commonly grown on these soils are corn, 
small grain, hay, and pasture. The major management 
needs are control of erosion and maintenance of tilth 
and fertility. 

Minimum tillage, terraces, and stripcropping help to 
control erosion. In many areas, however, terracing and 
stripcropping are not feasible, because the slopes are 
short and complex. Seeding natural waterways helps 
to control gullying and to reduce loss of soil. Shallow 
surface drains help to dry up the wet depressions and 
permit early tillage. Plowing under of crop residue 
and green-manure crops reduces surface crusting and 
slows runoff. Adding manure to the moderately eroded 
areas improves tilth and productivity and hastens ger- 
mination of seeds. 
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CAPABILITY UNIT Ile-3 (8a) 


In this unit are soils of tne Dryden and Lapeer se- 
ries. These soils are mainly gently sloping and are 
moderately well drained or well drained. A few areas 
are sloping. The subsoil is medium textured, and the 
underlying material is moderately coarse textured. 

The available moisture capacity is medium, and 
crops lack moisture during extremely dry periods. 
Runoff is medium. Permeability is moderate or moder- 
ately rapid, and wetness is not a hazard. Natural fer- 
tility is medium. 

These soils are easy to till throughout a wide range 
of moisture content. They warm up and are ready for 
tillage early in spring and dry out quickly after rains. 
Erosion has washed away part of the original surface 
layer in some moderately eroded spots and conse- 
quently has reduced the organic-matter content and 
fertility and has impaired tilth. 

Most crops grown in the county are suited to these 
soils. Examples are corn, oats, wheat, tree fruits, pota- 
toes, and hay crops. All legumes and grasses suited to 
the soils can be grown for forage. The major manage- 
ment needs are control of erosion, maintenance of fer- 
tility and organic-matter content, conservation of 
moisture, and preservation of tilth. 

Where terraces, stripcropping, and contour tillage 
are feasible, these measures help to control erosion. 
Plowing under of green-manure crops and crop resi- 
due increases water absorption, improves tilth, and 
keeps the surface layer from crusting. Minimum till- 
age also is beneficial. Winter cover crops help to con- 
trol soil blowing and water erosion. They provide or- 
ganic matter as well. 


CAPABILITY UNIT IIw-2 (le, 1.5b, 1.5¢, 3/2b, 4/2b) 


In this unit are soils of the Blount, Del Rey, Hoyt- 
ville, Lenawee, Metamora, Selfridge, and Sims series. 
These are mainly level or nearly level, somewhat 
poorly drained and poorly drained soils. Some are in 
shallow depressions. The subsoil and underlying mate- 
rial are moderately fine textured or fine textured. In 
areas where the Lenawee and Selfridge soils are 
mapped together, 20 to 35 percent of the acreage has 
varying amounts of sand on the surface. 

The available moisture capacity is high in most 
places. Runoff is slow to ponded. Permeability is mod- 
erately slow or very slow. Natural fertility is high ex- 
cept in sandy areas of Lenawee and Selfridge soils, 
where fertility is low and the available moisture ca- 
pacity is low. The poorly drained soils have a slightly 
higher content of organic matter than the somewhat 
poorly drained soils and are darker colored. 

The water table is near the surface in undrained 
areas, and the soils are saturated during wet periods. 
Wet depressions are common. Undrained areas are 
slow to dry out and warm up in spring. They puddle 
readily if tilled when wet and dry out cloddy and 
hard. Farm machinery bogs down easily, and planting, 
weed control, and harvesting are difficult. Frost dam- 
age is a hazard in some years because of the low-lying 
position of the soils. 

Drained areas of these soils are well suited to the 
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crops commonly grown in the county. Forage crops 
that are tolerant of wetness do well. The choice of 
crops for planting depends on how wet the soils are 
and how much drainage is provided. The major man- 
agement needs are control of wetness and maintenance 
of good tilth. Unless planted in drained areas, small 
grain either drowns out or grows rank and lodges be- 
fore it can be harvested. Corn also is damaged by wet- 
ness. The Hoytville soil is finer textured than the oth- 
ers and is harder to manage. 

Drainage is not practical in some areas, because out- 
lets are lacking and the soils have little slope. Tile 
drains are easy to install, and the trenches are stable 
in areas that are not sandy. The tile should be more 
closely spaced than in less clayey soils. Backfilling the 
trenches with porous material, such as straw, grass, 
or topsoil, helps to keep the drains free. Diversion ter- 
races constructed upslope from these soils help to di- 
vert runoff. Plowing under of crop residue and green- 
manure crops reduces crusting and improves tilth and 
workability. Fall plowing permits early planting in 
spring and helps to maintain soi! structure. Delayed 
grazing of forage crops helps to prevent puddling dur- 
ing wet periods. 


CAPABILITY UNIT Ww-3 (1.5b, 3/2b) 


In this unit are soils of the Blount, Del Rey, and 
Metamora series. These are gently sloping or undulat- 
ing soils. Both the subsoil and underlying material are 
moderately fine textured. There are numerous depres- 
sions. 

The available moisture capacity is high. Runoff is 
slow, and permeability is moderately slow. Natural 
fertility is high. 

The water table fluctuates but is at or near the sur- 
face in spring. Many areas are so wet in spring and 
after rains that farm machinery bogs down. Planting 
and tillage must be delayed in the wet depressions. If 
these soils are worked when wet, they become puddled 
and they dry out cloddy, hard, and crusty. The crust 
hinders the emergence of seedlings. 

Drained areas of these soils are well suited to small 
grain, row crops, and hay crops. The major manage- 
eae needs are control of wetness and preservation of 

ilth. 

A complete drainage system is not practical where 
the soils are undulating, because installation is diffi- 
cult and there are not enough outlets. Only random 
tile and surface drains can be used in many places. 
Once established, however, ditchbanks and tile 
trenches require little maintenance because the soils 
are stable. Plowing under of large amounts of crop 
residue and green-manure crops improves tilth and re- 
duces surface crusting. Minimum tillage is beneficial. 


CAPABILITY UNIT IIw-4 (2.5b, 2.5c) 


In this unit are soils of the Conover and Parkhill se- 
ries. These are mainly nearly level, somewhat poorly 
drained and poorly drained soils. They have a moder- 
ately fine textured subsoil and medium-textured under- 
lying material. 

The available moisture capacity is high, and crops 
normally have enough moisture. Runoff is slow, and 


water ponds in depressions. Permeability is moder- 
ately slow. Natural fertility is moderately high or 
high. The surface layer of the poorly drained soil is 
slightly thicker than that of the somewhat poorly 
drained soil and contains more organic matter. 

The water table fluctuates but normally is high. The 
soils receive runoff from higher areas and are exces- 
sively wet in spring and after rains. Farm machinery 
readily bogs down. Once these soils are drained, how- 
ever, they are easy to work and to keep in good tilth. 

Drained areas of these soils are suited to corn, 
wheat, oats, navy beans, soybeans, and a mixture of al- 
falfa and bromegrass. The choice of forage crops de- 
pends on how wet the soils are and the amount of 
drainage provided. Control of wetness is the chief 
management need. 

Installing a complete drainage system is difficult be- 
cause some places are undulating. Where outlets are 
available, the best system consists of a combination of 
random tile and open ditches. Additions of lime and 
fertilizer benefit most cropped areas. Plowing under of 
green-manure crops and crop residue improves the 
content of organic matter. Minimum tillage is benefi- 
cial. 


CAPABILITY UNIT IIw-5 (2.5b) 


Conover loam, 2 to 6 percent slopes, is the only soil 
in this unit. It is a gently sloping or undulating, some- 
what poorly drained soil. The subsoil is moderately 
fine textured, and the underlying material is medium 
textured. 

The available moisture capacity is high. Runoff is 
medium, and water ponds in the numerous depres- 
sions. Infiltration is moderate, and permeability is 
moderately slow. Natural fertility is moderately high. 

The water table fluctuates but is at or near the sur- 
face in spring. Many areas are so wet in spring and 
after rains that machinery bogs down. Planting and 
tillage must be delayed in the wet depressions. If this 
soil is worked when wet, it becomes puddled and dries 
out cloddy, hard, and crusty. The crust hinders the 
emergence of seedlings. 

Drained areas of this soil are well suited to corn, 
wheat, oats, beans, and hay crops. Control of wetness 
is the chief management need. 

Installing a complete drainage system is difficult in 
some places because of the undulating relief and lack 
of outlets. Only random tile and surface drains are 
feasible in many areas. Once installed, however, ditch- 
banks and tile trenches require little maintenance be- 
cause this soil is stable. Plowing under of large 
amounts of crop residue and green-manure crops im- 
proves tilth and reduces surface crusting. Minimum 
tillage also is beneficial. 


CAPABILITY UNIT Iiw-6 (2.5¢, 3b, 3e) 


In this unit are soils of the Ensley, Lamson, Locke, 
Minoa, and Parkhill series. These are level or nearly 
level, poorly drained and somewhat poorly drained 
soils. They have a medium-textured subsoil and mod- 
erately coarse textured to medium-textured underlying 
material. The Minoa and Lamson soils are underlain 
by layers of very fine sand and silt. 
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The available moisture capacity is medium to high, 
and crops generally have an adequate supply of mois- 
ture. Runoff is slow, and water ponds in depressions. 
Permeability is moderate or moderately slow. Natural 
fertility is moderate to high. 

The water table fluctuates but is high in spring and 
after rains. Once the soils are drained, however, they 
dry out readily and are easy to work and to keep in 
good tilth. Cobblestones hinder tillage of the Locke 
soil. 

Most crops commonly grown in the county are 
suited to these soils, but drainage is needed. The 
choice of forage crops depends on how wet the soils 
are and the amount of drainage provided. Small grain 
planted on the poorly drained soils either drowns out 
or grows rank and lodges before it can be harvested. 
In some years the soils are so wet that machinery bogs 
down and planting, weed control, and harvesting are 
delayed. Control of wetness is the chief management 
need. 

A drainage system consisting of tile drains and sur- 
face drains is suitable if outlets are available. Install- 
ing the system is difficult in some areas because silty 
and sandy material readily fills tile trenches. Minoa 
and Lamson soils are especially unstable when wet. 
Backfilling the trenches with organic material or suit- 
able surface soil helps to keep the drains free. Addi- 
tions of fertilizer benefit most cropped areas. Plowing 
under of green-manure crops and crop residue im- 
proves the content of organic matter. Minimum tillage 
also is beneficial. 


CAPABILITY UNIT IIw-7 (3b) 


In this unit are soils of the Locke series. These are 
chiefly gently sloping, somewhat poorly drained soils. 
They have a medium-textured subsoil and moderately 
coarse textured underlying material. 

The available moisture capacity is medium, and 
crops normally have an adequate supply of moisture. 
Runoff is slow, and water ponds in depressions. Infil- 
tration is moderately rapid, and permeability is mod- 
erate. Natural fertility is moderate. 

The water table fluctuates but is high in spring and 
after rains. The soils are excessively wet at these 
times, but once drained, they dry out and are easy to 
work and to keep in good tilth. 

Corn, wheat, oats, beans, and hay are suited to these 
soils. The choice of forage crops depends on how wet 
the soils are and the amount of drainage provided. 
Control of wetness is the chief management need. 

A complete drainage system is difficult to install be- 
cause of the undulating relief. Random tile and sur- 
face drains are suitable where outlets are available. 
Additions of lime and fertilizer benefit most cropped 
areas. Plowing under of green-manure crops and crop 
residue improves the organic-matter content. 


CAPABILITY UNIT IIw-8 (3/2b, 3/2c) 


In this unit are soils of the Corunna and Metamora 
series. These are mainly level or nearly level, poorly 
drained and somewhat poorly drained soils. Some of 
the poorly drained areas are in depressions. The sub- 
soil is medium textured or moderately coarse textured, 
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and the underlying material is medium textured to 
moderately fine textured. 

The available moisture capacity is medium. Runoff 
is slow or very slow, and water ponds in the depres- 
sions. Permeability is moderately rapid in the upper 
part of the soils and is moderately slow in the sub- 
stratum. Natural fertility is high. 

The water table is seasonally high and is at or near 
the surface in spring. The surface layer of the poorly 
drained Corunna soil is thicker than that of the some- 
what poorly drained Metamora soils and has a higher 
content of organic matter. 

Most crops grown in the county are suited to these 
soils once they are drained. Truck crops are well 
suited. Control of wetness is the chief management 
need, but soil blowing also is a hazard when the soils 
are dry. Frost damage is a hazard in some years be- 
cause of the low-lying position of the soils. 

Tile drains and surface drains can be used to re- 
move excess water and thus permit earlier tillage. The 
depth and spacing depend on the depth to fine-textured 
material; sandy material tends to fill the trenches in 
some areas. Uneven areas are harder to drain than the 
nearly level areas. Random tile and surface drains are 
satisfactory for the gently sloping soils. Mulches, 
cover crops, crops planted in strips, and windbreaks 
help to protect the soils from blowing. Tillage should 
be kept to a minimum. 


CAPABILITY UNIT I[s-2 (3a) 


Dryden sandy loam, 0 to 2 percent slopes, the only 
soil in this unit, is moderately well drained. It has a 
medium-textured subsoil and moderately coarse tex- 
tured underlying material. 

The available moisture capacity is medium, and the 
supply of moisture is not adequate during extremely 
dry periods. Runoff is medium. Permeability is moder- 
ate, and excess wetness is seldom a hazard. Natural 
fertility is moderate. 

This soil is easy to till within a wide range of mois- 
ture content. It warms up and is ready for tillage 
early in spring and dries out quickly after rains. 

Most crops grown in the county are suited to this 
soil. Examples are corn, oats, wheat, and hay. All leg- 
umes and grasses suited to the soil can be grown for 
forage. The major management needs are conservation 
of moisture, maintenance of fertility and organie-mat- 
ter content, and control of erosion. 

Stripcropping and contour tillage help to conserve 
moisture and control erosion. Plowing under of green- 
manure crops and crop residue increases water absorp- 
tion and improves tilth. Minimum tillage and addi- 
tions of organic matter keep the surface layer from 
crusting. Winter cover crops help to control soil blow- 
ing and provide organic matter. 


CAPABILITY UNIT Ille-5 (2.5a, 3a) 


In this unit are-soils of the Miami and Sisson series. 
These are sloping, well-drained soils that are slightly 
eroded or moderately eroded. They have a medium-tex- 
tured subsoil and moderately coarse textured or med- 
ium-textured underlying material. 

The available moisture capacity is high. Tilth and 
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the condition of the plant cover affect the rate of run- 
off, which is rapid on the moderately eroded soil and 
medium on the slightly eroded soil. Permeability is 
moderate to moderately slow. Natural fertility is mod- 
erate to moderately high. Erosion is a serious hazard. 
The moderately eroded spots are in poorer tilth and 
crust more readily than the slightly eroded spots. 

The crops commonly grown in this county are suited 
to these soils, but protection from erosion is needed. 
All suitable legumes and grasses can be grown for for- 
age. The major problems are control of runoff and ero- 
sion, maintenance of tilth and fertility, and conserva- 
tion of moisture. 

Close-growing crops help to slow runoff and thereby 
control erosion. Plowing under of large amounts of 
crop residue and green-manure crops improves tilth 
and fertility, especially of the moderately eroded soils 
where crusting is a severe hazard. Terraces and strip- 
cropping are beneficial but are hard to lay out because 
the slopes are short and complex. Minimum tillage 
helps to maintain tilth and to conserve moisture. 


CAPABILITY UNIT Ille-6 (3a) 


Lapeer sandy loam, 6 to 12 percent slopes, is the 
only soil in this unit. It is a well-drained, mainly 
slightly eroded soil. The subsoil is medium textured, 
and the underlying material is moderately coarse tex- 
tured. 

The available moisture capacity is medium. Runoff 
is rapid, especially where crops are planted up and 
down the slope. Although infiltration is rapid and 
permeability is moderate to moderately rapid, most of 
the water runs off because of the slope. Natural fertil- 
ity is medium to low. Some spots are moderately 
eroded, and as a result runoff has increased and the fer- 
tility and organic-matter content have been reduced. 

The crops commonly grown in this county are suited 
to this soil, but protection from erosion is needed. The 
chief management problems are control of erosion and 
the conservation of moisture, especially during dry 
months in summer. 

Minimum tillage, plowing under of crop residue, 
and the use of cover crops all help to reduce runoff 
and the risk of further erosion. Seeding natural wa- 
terways helps to dispose of runoff safely without 
gullying. Terraces and stripcropping are beneficial 
where the slopes are continuous, but they are hard to 
lay out where the slopes are short and complex. 
Close-growing crops help to control runoff and erosion 
on the short slopes. 


CAPABILITY UNIT Ille-9 (4a) 


In this unit are soils of the Boyer and Spinks series. 
These are sloping, well-drained soils that are mainly 
slightly eroded. Most areas are moderately coarse tex- 
tured throughout. Boyer soils are underlain by strati- 
fied sand and gravel, and the Spinks soil by sand. 

The available moisture capacity is medium to low. 
Runoff is rapid, especially where crops are planted up 
and down the slope. Because of runoff and the sandy 
nature of the soils, moisture is in short supply during 
dry months in summer. Permeability is rapid or mod- 


erately rapid in most areas. Fertility is moderately 
low. 

These soils warm up early in spring and are ready 
for planting earlier than are finer textured soils. They 
are easy to till, but they erode readily where culti- 
vated intensively. The Boyer sandy loam resists ero- 
sion better than the other soils. Soil blowing is a haz- 
ard in large areas exposed by tillage. Eroded spots are 
lower in organic-matter content than the other areas 
and tend to be more droughty. 

The crops commonly grown in the county are suited 
to these soils. Corn, small grain, and alfalfa are the 
main crops. The chief management needs are control 
of erosion and conservation of moisture. During dry 
years deep-rooted crops, such as alfalfa, are better 
suited than shallow-rooted crops. Small grain nor- 
mally matures before the drier part of summer. 

Minimum tillage, stubble mulching, and striperop- 
ping help to control erosion and permit intensive use, 
but stripcropping is difficult to lay out or is not practi- 
cal in areas that lack continuous slopes. Seeding natu- 
ral waterways helps to dispose of surplus water 
safely, but maintaining the grass is difficult on the 
loamy sands in this unit. Plowing under of crop resi- 
due, green-manure crops, and barnyard manure im- 
proves the content of organic matter and reduces 
droughtiness and the risk of further erosion. Heavy 
fertilization may not be beneficial in dry years, pe- 
cause soil moisture is not sufficient to make the plant 
nutrients available to crops. 


CAPABILITY UNIT IlIw-1 (Oc, le) 


In this unit are soils of the Paulding and Toledo se- 
ries. These are nearly level, poorly drained soils that 
are dominantly fine textured throughout. 

The available moisture capacity is high. Runoff is 
slow to very slow or ponded. Permeability is very 
slow. Natural fertility is high, and the organic-matter 
content also is high. 

The water table is at or near the surface part of the 
year, and as a result, the soils are wet. They warm up 
slowly in spring and cannot be tilled early. Also, they 
shrink when dry and swell when wet. 

Drained areas of these soils are suited to most crops 
commonly grown in the county. Their suitability for 
forage crops depends on the degree of wetness. The 
chief management needs are control of wetness and 
maintenance of structure in the plow layer. 

Tile drainage alone does not drain these soils suffi- 
ciently ; both surface drainage and subsurface drainage 
are needed. Special blinding material helps to increase 
the flow of water into the drains. Minimum tillage and 
frequent additions of large amounts of organic mate- 
rial help to maintain soil structure. In some places fall 
plowing permits earlier planting of crops. Delayed 
grazing of forage crops helps to prevent puddling in 
wet periods. 


CAPABILITY UNIT IIw-2 (1b) 
In this unit are soils of the Fulton and Nappanee se- 
ries. Most areas are level, but some are gently sloping. 


All are somewhat poorly drained. They are domi- 
nantly fine textured throughout. 
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The available moisture capacity is high. Runoff is 
slow, and permeability is slow. Natural fertility is 
high. 

The water table is at or near the surface in un- 
drained areas, and water stands in depressions and 
nearly level areas for long periods. The gently sloping 
areas have somewhat better surface drainage. Farm 
machinery bogs down readily, and weed control, plant- 
ing, and harvesting are difficult during wet periods. 
Frost damage is a hazard, especially in the lowest 
areas. Growth of plant roots is hindered by the clayey 
subsoil and high water table. Tilling these soils in wet 
periods tends to damage soil structure and to impair 
tilth. 

Drained areas of these soils are well suited to the 
crops commonly grown in the county. The major prob- 
lems are control of wetness and preservation of tilth. 

Tile drains, surface drains, and bedding systems 
help to remove excess water and to permit earlier till- 
age. Fall plowing at the right moisture content re- 
duces damage to soil structure and also permits earlier 
tillage the following spring. Plowing under of organic 
matter helps to increase permeability and thereby the 
flow of water into tile drains. 


CAPABILITY UNIT IlIw-5 (4b, 4/2b, 5b) 


In this unit are soils of the Wasepi and Au Gres se- 
ries. These are level or gently sloping, somewhat 
poorly drained soils. They are coarse textured and 
moderately coarse textured. The silty subsoil variant 
of the Wasepi soils is underlain by stratified silt and 
very fine sand. The other Wasepi soils are underlain 
by stratified sand and gravel. 

The available moisture capacity is medium for the 
Wasepi soils and very low for the Au Gres soils. Be- 
cause of their sandy nature, both soils tend to be 
droughty during dry periods. Runoff is slow or very 
slow. Permeability is moderately rapid to rapid except 
in areas that are saturated. Natural fertility is moder- 
ately low, and the content of organic matter is moder- 
ate. 

The water table is high in undrained areas, but once 
it is lowered, the soils dry out quickly. Soil blowing is 
a hazard in large areas exposed by tillage. 

Drained areas of these soils are suited to vegetables, 
truck crops, and other crops commonly grown in the 
county. The major problems are control of wetness, 
maintenance of fertility, and conservation of moisture 
during dry periods. Small grain is better suited than 
corn because it normally matures before the drier part 
of summer. Installing tile drains or surface drains 
permits earlier tillage of the soils in spring and after 
rains and improves productivity. The loamy sands are 
slightly less productive than the others. 

A complete drainage system is not practical in some 
areas, because the relief is uneven or outlets are lack- 
ing. Random surface drains or tile drains can be used 
in undulating areas. These sandy soils tend to cave 
into tile trenches, but they support farm machinery 
better than clayey soils. Tile is laid most easily during 
dry periods. Windbreaks, mulches, cover crops, and 
stripcropping help to reduce soil blowing. Minimum till- 
age also is beneficial. Frequent, light applications of 
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fertilizer are better than heavy applications because 
these soils lose nutrients through leaching. 


CAPABILITY UNIT IIIw-6 (4c, 4/2c) 


In this unit are soils of the Gilford series. These are 
level or depressional, poorly drained soils. They have a 
moderately coarse textured subsoil and coarse textured 
underlying material. A few areas are underlain by 
stratified silt and very fine sand. 

The available moisture capacity is medium. Runoff 
is very slow, and water ponds in the depressions. 
Permeability is rapid to moderately rapid except in 
areas that are saturated. Natural fertility is moder- 
ately low. 

The water table is high in spring, but once it is low- 
ered by drainage, the soils tend to be droughty. Soil 
blowing is a hazard. 

Corn, small grain, and hay commonly are grown on 
these soils. The choice of crops depends on the amount 
of drainage provided. Vegetables and truck crops do 
well in drained areas, and pasture or water-tolerant 
forage crops in undrained areas. The major problems 
are control of wetness and conservation of moisture 
during dry periods. 

Tile drains and open ditches help to remove excess 
water. These are installed most easily when the soils 
are dry because ditchbanks and trenches cave in read- 
ily when the soils are wet. Windbreaks, mulches, cover 
crops, and stripcropping help to control soil blowing. 
Minimum tillage also is beneficial. Additions of fertil- 
izer and of organic matter improve productivity. 


CAPABILITY UNIT UIw-9 (4/2b, 1.5e, 3c) 


In this unit are soils of the Lamson, Lenawee, and 
Selfridge series. These are mainly nearly level, poorly 
drained and somewhat poorly drained soils. The upper- 
most 20 to 40 inches of the Selfridge soils consists of 
sandy (coarse-textured) material, and the underlying 
material is moderately fine textured. The Lenawee soils 
are moderately fine textured, and the Lamson soils are 
mainly medium textured. In areas where Selfridge and 
Lenawee soils are mapped together, 30 percent of the 
acreage has no coarse-textured material in the surface 
layer and the soils are gently rolling in some places. 

Where mapped together, Selfridge and Lenawee 
soils have spots of clay loam that are high in available 
moisture capacity and high in natural fertility. In 
other places the soils are low in available moisture ca- 
pacity and low in natural fertility. All the soils have 
slow or very slow runoff, and water ponds in the de- 
pressions. Permeability is rapid in the sandy layers 
and moderately slow in the finer textured underlying 
material. 

The water table is high in spring and after rains, 
and the soils are saturated. Once the water table is 
lowered by drainage, the sandy soils dry out quickly 
and become droughty. The spots of clay loam are less 
droughty than the sandy soils. Soil blowing is a haz- 
ard in large areas that are exposed by tillage. 

The crops commonly grown in the county are suited 
to these soils. Vegetables and truck crops are well 
suited. The major problems are control of wetness and 
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conservation of moisture during dry periods. Small 
grain does better than corn because it matures before 
the drier part of summer. Crops mature faster on the 
sandy soils than on the clayey soils, but the sandy soils 
are harder to manage because tillage implements bog 
down in wet periods. 

Drainage is not practical in some areas, because out- 
lets are not available. Diversion terraces constructed 
upslope help to divert runoff and permit the soils to 
dry out more rapidly. Tile drains and open ditches 
provide ample drainage in some areas. They are best 
installed during dry periods because ditchbanks and 
trenches cave in readily when the sandy soils are wet. 
Stripcropping, mulches, cover crops, and windbreaks 
help to control soil blowing. Minimum tillage also is 
beneficial. Plowing under of large amounts of organic 
matter, such as crop residue and green-manure crops, 
improves tilth and helps to conserve moisture. Heavy 
applications of fertilizer may not be beneficial in dry 
years, because soil moisture is not sufficient to make 
the plant nutrients available to crops. 


CAPABILITY UNIT IlIw-10 (4/2c) 


This unit consists of Brevort-Selfridge complex. 
These soils are nearly level or depressional and poorly 
drained or somewhat poorly drained. The uppermost 
20 to 40 inches is sandy (coarse textured), and the un- 
derlying material is medium textured to moderately 
fine textured. 

The available moisture capacity is low. Runoff is 
very slow or ponded. Permeability is rapid in the 
sandy layer and slow in the underlying finer textured 
material. Natural fertility is moderately low or low. 

The water table is high, and the soils dry out 
slowly. Tillage must be delayed in spring, and har- 
vesting is delayed in years of excessive rainfall. Once 
the water table is lowered by drainage, the soils dry 
out quickly and then become droughty during ex- 
tremely dry periods. Soil blowing is a hazard. Frost 
damage is a hazard in some years because of the low- 
lying position of the soils. 

Drained areas of these soils are used for crops and 
pasture. Vegetables and truck crops do well. The 
major problems are control of wetness and conserva- 
tion of moisture during dry periods. Small grain is a 
dependable crop because it matures before the drier 
part of summer. 

Drainage is not practical in some areas, because out- 
lets are not available. Many areas are not used for 
farming. Some remain wooded, and some are idle. Tile 
drains and open ditches provide ample drainage in 
some places, but they are best installed during dry pe- 
riods because ditchbanks and trenches cave in readily 
when these sandy soils are wet. The depth and spacing 
of tile drains depend on the depth to the underlying 
finer textured material. Additions of organic matter 
and fertilizer improve productivity and help to con- 
serve moisture. Minimum tillage also is beneficial. 
Windbreaks, stripcropping, cover crops, and mulches 
help to control soil blowing. 


CAPABILITY UNIT IIw-1l (Se) 


Granby loamy fine sand is the only soil in this unit. 
This is a nearly level, poorly drained soil. It is coarse 


textured in most places, but in a few places it is finer 
textured at a depth of more than 40 inches. 

The available moisture capacity is very low. Runoff 
is very slow, and water ponds in depressions. Permea- 
bility is rapid. Natural fertility is low. 

The water table is high, and the soil is saturated all 
or part of each year. Once the water table is lowered 
by drainage, the soil dries out quickly and then be- 
comes droughty. Soil blowing is a hazard in large 
areas exposed by tillage. 

The crops commonly grown in the county are suited 
to this soil. Vegetables and truck crops do well. 
Among the major problems are control of wetness and 
conservation of moisture during dry periods. Small 
grain does better than corn because it matures before 
the drier part of summer. 

Tile drains and open ditches provide ample drain- 
age. They are best installed during dry periods, since 
the sandy material tends to cave in when it is wet. 
Windbreaks, stripcropping, cover crops, and mulches 
help to control soil blowing. Minimum tillage also is 
beneficial. Heavy applications of fertilizer generally 
are not practical, because crops may not have enough 
moisture to mature in dry years. 


CAPABILITY UNIT Iflw-15 (Mc) 


Lupton muck, the only soil in this unit, is nearly 
level and very poorly drained. The topmost 40 inches 
or more consists of woody and fibrous plant material. 

The available moisture capacity is very high. Runoff 
is very slow to ponded, and permeability is rapid. The 
organic-matter content is very high, and natural fer- 
tility is low. 

The water table is high, and drainage is needed be- 
fore crops can be grown. When the soil is wet farm 
machinery bogs down readily and planting and har- 
vesting are hampered. Nevertheless, care must be 
taken in lowering the water table. If it is lowered too 
much, subsidence occurs and some areas dry out to a 
point where soil blowing and fire are hazards. Wind 
blows out newly seeded crops, decreases the thickness 
of the organic material, and causes drifting soil mate- 
rial to fill drainage ditches. Frost damage also is a 
hazard. Weeds, pests, and diseases are hard to control. 

Drained areas of this soil are used for specialty 
crops, small grain, and grasses. Less drainage is 
needed in areas used for water-tolerant plants and 
grassland. The major problems are control of wetness, 
reduction of soil blowing, and improvement of fertil- 
ity. 

Drainage is not practical in some areas, because out- 
lets are not available. Where it is practical, maintain- 
ing the water table at a suitable level helps to control 
droughtiness and to reduce soil blowing. Subsidence 
can be reduced by permitting the water to rise closer 
to the surface in areas not used for crops. Compaction 
of the surface layer, sprinkler irrigation, and the use 
of stripcropping, buffer strips, and windbreaks help to 
control blowing. Grain planted in rows 2 to 3 feet 
apart also helps. Besides protecting the soil, wind- 
breaks provide nesting areas and cover for wildlife. 
Selecting frost-hardy plants and providing good air 
drainage help to reduce the risk of frost damage. Cul- 
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tural and chemical means can be used to control 
weeds, insects, and diseases. 


CAPABILITY UNIT IlIIs-3 (42, 4/2a) 


In this unit are soils of the Boyer, Metea, and 
Spinks series. These are nearly level, well-drained 
soils. They have a moderately coarse textured subsoil 
and coarse textured or moderately fine textured under- 
lying material. 

The available moisture capacity is medium or low, 
and crops generally lack moisture during dry months 
in summer. Runoff is slow or very slow. Infiltration is 
rapid, and permeability is moderately rapid or rapid. 
The organic-matter content is low, and natural fertil- 
ity is low or moderately low. Tillage is easy because 
the surface layer is friable. 

Most crops commonly grown in the county are suited 
to these soils. Examples are corn, potatoes, beans, small 
grain, and hay. Crops that resist drought and mature 
early do best. Deep-rooted forage plants are more pro- 
ductive than other plants. The major problems are con- 
trol of soil blowing and conservation of moisture. Wind 
damage is serious if the soils are farmed intensively. 
Water erosion generally is not a hazard. 

Windbreaks, stripcropping, and minimum tillage 
help to control soil blowing. Organic matter added to 
the soils helps to conserve moisture and to preserve 
tilth. Fertilization improves productivity, but heavy 
additions of fertilizer are not beneficial in dry years, 
because crops lack moisture and do not mature. Metea 
and Spinks soils are somewhat more droughty than 
Boyer soils. 


CAPABILITY UNIT IIIs-4 (4a, 4/2a) 


In this unit are Boyer, Metea, and Spinks soils. 
These are gently sloping, well drained or moderately 
well drained soils. The loamy subsoil variant of the 
Boyer soils has coarse-textured material in the upper- 
most 20 to 40 inches and is underlain by moderately 
fine textured to medium-textured material. The other 
soils have moderately coarse textured and coarse tex- 
tured material to a depth of 5 feet or more. 

All the soils have medium or low available moisture 
capacity. Normally, they are filled with moisture al- 
most to capacity at the beginning of the growing sea- 
son but become progressively droughty as the season 
goes on. Moisture is not adequate during dry periods. 
Runoff is slow. Permeability is rapid or moderately 
rapid. Natural fertility is moderately low or low. 

These soils are easy to work throughout a wide 
range of moisture content without clodding or crust- 
ing. Excessive tillage, however, increases the hazard 
of soil blowing. Spinks soils are more droughty and 
more susceptible to soil blowing than the other soils in 
this unit. 

Most crops commonly grown in the county are 
suited to these soils. Examples are corn, beans, small 
grain, and hay. The major problems are control of soil 
blowing and conservation of moisture. Crops that re- 
sist drought and mature early do best. 

Windbreaks, stripcropping, and minimum tillage 
help to control soil blowing. Plowing under of large 
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amounts of crop residue, green-manure crops, and 
barnyard manure increases fertility, maintains the or- 
ganic-matter content, and conserves moisture. Fertil- 
ization improves productivity, but heavy additions of 
fertilizer are not profitable in dry years, because crops 
lack moisture and do not mature. 


CAPABILITY UNIT IVe-4 (2.50, 3a) 


In this unit are soils of the Lapeer and Miami se- 
ries. These are moderately steep or hilly, well-drained 
soils. Some areas are slightly eroded, and some are 
moderately eroded. The subsoil is medium textured or 
moderately fine textured, and the underlying material 
is medium textured or moderately coarse textured. 

The available moisture capacity is medium to high. 
Runoff is rapid, and erosion is a severe hazard. Perme- 
ability is moderately rapid to moderately slow. Natu- 
ral fertility is moderately high or medium. The moder- 
ately eroded spots are low in organic-matter content 
and are more susceptible to runoff and further erosion 
than the other areas. Also, they tend to crust readily. 

These soils are too steep for intensive cultivation. 
They are used mainly for small grain and hay. Severe 
erosion results if row crops are grown up and down 
the slopes in successive years. The major problems are 
control of erosion and conservation of moisture. 

Minimum tillage, striperopping, and hay crops in 
long rotations help to slow runoff and control erosion. 
Close-growing crops can be used where the slopes are 
too complex or too short for stripcropping. Plowing 
under of large amounts of organic matter conserves 
moisture by helping the soils to absorb rainwater, 
which otherwise runs off. Grassed waterways can be 
used to carry away runoff safely. 


CAPABILITY UNIT IVe-9 (4a) 


Boyer sandy loam, 12 to 18 percent slopes, is the 
only soil in this unit. It is a well-drained soil and is 
slightly eroded in most places. It is moderately coarse 
textured to coarse textured to a depth of at least 5 
feet. The underlying material consists of stratified 
sand and gravel. 

The available moisture capacity is moderately low. 
Runoff is medium, and permeability is moderately 
rapid or rapid. Natural fertility is moderately low. 

This soil is easy to till, but the slope limits use of 
farm machinery in some places and causes a serious 
erosion hazard. Also, moisture is likely to be inade- 
quate in summer because of the sandy nature of the 
soil. Soil blowing is a hazard if large areas are ex- 
posed by tillage. 

The use of this soil for crops is severely limited be- 
cause of the hazards of erosion and droughtiness. The 
major problems, therefore, are control of erosion and 
conservation of moisture. Shallow-rooted crops do not 
have enough moisture in dry years. Small grain is bet- 
ter suited because it matures before the drier part of 
summer. 

Minimum tillage, stubble mulching, and stripcrop- 
ping help to slow runoff and control erosion, but strip- 
cropping and tillage are difficult where the slopes are 
not continuous. Maintaining a grass cover helps to 
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control erosion on uneven and short slopes. Uncon- 
trolled grazing, however, leads to gullying. Additions 
of organic matter and fertilizer improve the stand of 
plants and promote a thicker cover. Heavy additions 
of fertilizer are not beneficial in dry years, because 
crops lack moisture and do not mature. 


CAPABILITY UNIT IVw-2 (Sb, 5/2b) 


In this unit are soils of the Au Gres series. These 
are nearly level to gently sloping, somewhat poorly 
drained soils. The loamy substratum phase of the Au 
Gres soil is underlain by medium-textured to fine-tex- 
tured material at a depth of 40 to 66 inches. The other 
soil is coarse textured throughout. 

The available moisture capacity is very low. Runoff 
is very slow, and water ponds in depressions. Permea- 
bility is very rapid where the material is sand; it is 
slow in the finer textured material that occurs in the 
loamy substratum phase. Natural fertility is low. 

The water table is high in spring and restricts 
permeability. Drained areas are easy to till, but if the 
water table is lowered too much, the soils become 
droughty. Soil blowing is a hazard in large areas ex- 
posed by tillage. 

These soils are severely limited for use as cropland. 
The major problems are control of wetness, conserva- 
tion of moisture in dry periods, and improvement of 
fertility. 

Installing a drainage system is difficult because of 
the sandy nature of the soils. Tile is easiest to install 
when the soils are dry. Otherwise, ditchbanks and tile 
trenches cave in readily, and soil material fills the 
drains. Backfilling with such porous material as 
straw, topsoil, or grass clippings helps to keep the 
drains free. Stripcropping, windbreaks, cover crops, 
mulches, and minimum tillage help to conserve mois- 
ture and to control soil blowing. Fertilization im- 
proves fertility and productivity, but heavy additions 
of fertilizer are not beneficial in dry years, because 
crops lack moisture and do not mature. 


CAPABILITY UNIT IVw-5 (M/1lc, M/Se, M/4c) 


In this unit are soils of the Edwards, Linwood, 
Tawas, and Willette series. These are level and nearly 
level, poorly drained soils. The uppermost 12 to 40 
inches is organic material. The underlying material is 
sand in most places, but it is loam in some, and it con- 
sists of clay and mar] in others. 

The available moisture capacity is very high. Runoff 
is very slow or ponded. Permeability is rapid in the or- 
ganic layer and ranges from very rapid to slow in the 
underlying material. The organic-matter content is 
high, but natural fertility is low. 

The water table is high, and the soils are saturated. 
Farm machinery bogs down readily when the soils are 
wet, and planting and harvesting are hampered. Nev- 
ertheless, care must be taken in lowering the water 
table. If it is lowered too much, subsidence occurs and 
some areas dry out to a point where soil blowing and 
fire are hazards. Wind blows out newly seeded crops, 
decreases the thickness of the organic material, and 
causes drifting soil material to fill drainage ditches. 


Frost damage also is a hazard. Weeds, pests, and dis- 
eases are hard to control. 

Drained areas of these soils are used for specialty 
crops, small grain, and grasses. Less drainage is 
needed in areas used for water-tolerant plants and 
grassland. The major problems are control of wetness, 
reduction of soil blowing, and improvement of fertil- 
ity. 

Maintaining the water table at a suitable level helps 
to control droughtiness and to reduce soil blowing. 
Among the effective measures are dams, dikes, pumps, 
and irrigation wells. Also effective are subirrigation 
by means of tile lines and surface drainage by means 
of tile and open ditches. Subsidence can be reduced by 
permitting the water table to rise nearer the surface 
in areas not used for crops. Compaction of the surface 
layer, sprinkler irrigation, and the use of stripcrop- 
ping, buffer strips, and windbreaks help to control soil 
blowing. Grain planted in rows 2 to 3 feet apart also 
helps. Selecting frost-hardy plants and providing good 
air drainage help to reduce the risk of frost damage. 
Cultural and chemical means can be used to control 
weeds, insects, and diseases. These soils generally are 
low in phosphorus and potassium and in micronu- 
trients, such as manganese, boron, copper, molyb- 
denum, and zinc. These elements should be applied in 
amounts determined by soil tests and according to the 
needs of the crop to be grown. 

Areas of these soils that cannot be drained can be 
used for wildlife habitat or forage crops. Grazing 
should be restricted during wet periods. 


CAPABILITY UNIT IVs-4 (Sa, 5/2a) 


In this unit are soils of the Oakville series. These 
are nearly level to gently sloping, well-drained soils. 
The loamy substratum phase is underlain by medium- 
textured to fine-textured material at a depth of 40 to 
66 inches. The other soil is coarse textured throughout. 

The available moisture capacity is very low, and 
crops lack moisture during dry months in summer. 
Little water runs off these sandy soils, and permeabil- 
ity is very rapid. Natural fertility is low. Soil blowing 
is a hazard in areas exposed by tillage. 

These soils have severe limitations for use as crop- 
land. They show the effects of droughtiness sooner 
than most of the other soils. In extremely dry years, 
such shallow-rooted crops as corn do not mature, be- 
cause they lack moisture. Forage crops are productive 
early in the growing season, and so are crops that ma- 
ture before the drier part of summer. The major prob- 
lems are conservation of moisture, control of soil 
blowing, and improvement of fertility. 

Minimum tillage helps to reduce loss of moisture 
through evaporation. Windbreaks, cover crops, strip- 
cropping, and mulches, as well as minimum tillage, 
can be used to control soil blowing. Fertilization im- 
proves fertility, but heavy additions of fertilizer are 
not beneficial in dry years, because crops lack moisture 
and do not mature. 


CAPABILITY UNIT Yw-3 (L-2c) 


In this unit are soils of the Ceresco, Cohoctah, Sar- 
anac, Shoals, and Sloan series. These are level or 
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nearly level, somewhat poorly drained and poorly 
drained soils. They are on bottom lands and are sub- 
ject to deposition. They consist of stratified, moder- 
ately coarse textured to moderately fine textured mate- 
rial. 

The available moisture capacity is medium or high. 
Runoff is very slow, and water ponds in depressions. 
Infiltration is moderately rapid to rapid, and permea- 
bility is moderately slow to moderately rapid. Natural 
fertility is moderate to moderately high. 

The use of these soils for crops is limited mainly by 
frequent flooding and a seasonal high water table. 
Farming is not practical in many areas, because mean- 
dering streams cut the soils into small tracts. Wildlife 
habitat and intermittent pasture are least affected by 
these limitations and are better uses than cropland. 


CAPABILITY UNIT Vie-2 (2.5a, Sa, 40) 

In this unit are soils of the Boyer, Lapeer, and Miami 
series. These are steep, well-drained soils that chiefly 
are slightly eroded to moderately eroded. They are 
coarse textured to medium textured. 

The available moisture capacity is medium to high. 
Runoff is medium for the Boyer soil and very rapid for 
the others. Erosion is a more serious hazard on the 
Lapeer and Miami soils, in which gullies form readily. 
Permeability is moderately slow to rapid. Natural fer- 
tility ranges from low to moderately high. 

The use of these soils for row crops and small grain 
is limited mainly by the slope and the risk of further 
erosion. Pasture and forage crops are suited, but prod- 
uctivity is reduced where the coarser textured soils 
are short of moisture during the dry months of sum- 
mer. Maintaining a cover of vegetation is most impor- 
tant. Severely eroded spots are in poor tilth and crust 
readily when they are dry. The use of planting and 
harvesting equipment is difficult because of the slope. 
Overgrazing leads to sheet erosion and gullying. Rec- 
reation, wildlife habitat, and woodland are least af- 
fected by the limitations of these soils and are better 
uses than cropland. 


Predicted Yields 


The soils of Macomb County vary considerably in 
their suitability for crops. Some can be used consist- 
ently for cultivated crops. Others are better suited to 
less intensive uses because of limitations of the soils or 
the hazard of erosion. 

Predictions of average yields per acre of the princi- 
pal crops grown in the county are given in table 2. The 
predictions are given for each soil at two levels of 
management. 

In columns A are average yields obtained under the 
management common in the county at the time the soil 
survey was made. The following measures are applied. 


1. Some farmers use a crop rotation that in- 
cludes grasses and legumes but generally give 
little consideration to how well suited the ro- 
tation is to the soil. 

2. Barnyard manure produced on the farms is re- 
turned to the soil, and some commercial fertil- 
izer is applied. 
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8. Lime also is applied, but generally not in 
amounts soil tests would indicate necessary. 

4. Poorly drained areas are worked at times 
when they are wet. In many places excess 
water results in only a partial crop. 

5. Not enough attention is given to erosion con- 
trol and proper soil management. 


The yields in columns B are obtained if management 
is improved. Under such management, most of the fol- 
lowing practices are applied. 


1. The crop rotation used is suited to the soil and 
has the proper proportion of row crops and 
legume-grass crops. 

2. Control of water erosion and soil blowing, 
where needed, is supplied by such measures as 
contour tillage, stripcropping, minimum till- 
age, and the return of crop residue. 

3. Soil tests are used to determine the amount of 

lime and the amount and kind of fertilizer 

needed for a specific crop. 

Where needed, an adequate system of artificial 

drainage is installed. 

Improved varieties of plants and seeds of high 

quality are used. 

Weeds, diseases, and insects are controlled. 

Methods and timing of tillage and harvesting 

are suited to the soils. 

Cover crops, crop residue, and manure are re- 

turned to improve soil structure, to supply or- 

‘ganic matter, and to control erosion. 
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The crop yields listed are those to be expected over 
a period of several years. Those listed under improved 
management are not necessarily the best obtainable. A 
favorable combination of soil, plants, and weather con- 
ditions could make yields somewhat higher. Irrigation 
is not considered a part of improved management, 
since this practice is limited mainly to areas used for 
truck and fruit crops. 


Woodland 


Forest originally covered most of Macomb County. 
Now, scattered areas of woodland make up only about 
8.4 percent of the total acreage. The largest areas 
occur in soil associations 1 and 6, which are shown on 
the general soil map at the back of this survey. 

Wood products are not a major source of income in 
the county. The 1964 Census of Agriculture shows 
that during that year sales amounted to 367 cords of 
firewood and fuelwood, 75,000 board feet of saw logs 
and veneer logs, and 4,100 Christmas trees. The 
county is in the metropolitan area of Detroit, and the 
potential market for Christmas trees is high. 


Woodland suitability groups 


The soils of Macomb County have been placed in 
woodland suitability groups to assist farmers and oth- 
ers in planning the use of their soils for woodland. 
Each group consists of soils that are similar in poten- 
tial productivity and in their requirements for and 
response to management. The groups are identified by 
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letters assigned on a Statewide basis. Since not all the 
groups in Michigan are represented in Macomb 
County, the letters are not in consecutive alphabetic 
order. To find the group number for a specific soil 
mapped in this county, turn to the “Guide to Mapping 
Units.” 

Made land, Sanitary land fill, and Urban land have 
not been assigned to a group. Information about wood- 
land in these small areas can be obtained from the 
local office of the Soil Conservation Service or from 
forestry specialists in the area. 

The description of each woodland suitability group 
contains brief information about the soils, tells about 
their limitations for use as woodland, and gives poten- 
tial productivity, or estimates of yields to be expected. 
It also names the trees suitable for management in 
natural stands and for planting. The most suitable is 
named first. 

Following are explanations of the terms used in the 
descriptions of the groups. Then the woodland suita- 
bility groups are described. Unless a group contains 
only one soil, the soils are identified only by the name 
of the series. Listing of the series does not mean that 
all of the soils of that series are in the particular 
group. To find the classification of the individual soils, 
refer to the “Guide to Mapping Units” at the back of 
this soil survey. 

Potential productivity—Soils that are best suited to 
trees have an annual yield per acre of 325 board feet 
of saw logs and veneer logs or 1.5 cords of firewood 
and fuelwood. The next best suited soils produce 300 
to 325 board feet or 1.0 to 1.5 cords. Soils that are 
moderately well suited produce between 240 and 300 
board feet or 0.8 to 1.0 cord. Those that are poorly 
suited produce 160 to 240 board feet or 0.3 to 0.8 cord. 
Very poorly suited soils produce less than 125 board 
feet or 0.1 cord. 

Species priority—The choice of trees for managing 
in existing stands and for planting is based on the 
suitability of the soils and the productivity and com- 
mercial value of the dominant trees that grow on a 
particular site. The first species listed should be given 
the most consideration when making new plantings or 
improvement cuttings. Not considered were diseases or 
insect infestations that plague certain localities. 

Plant competition.—Undesirable species of brush, 
trees, grasses, or other plants invade a site that has 
been disturbed by fire, logging, or other factors. They 
compete with the wanted trees and hinder or prevent 
their establishment. A rating of slight indicates that 
competition does not prevent the natural regeneration 
of a stand. Nor does it interfere with the growth of 
planted seedlings. A rating of moderate indicates that 
competition delays the natural regeneration of a stand 
of desirable trees or the growth of planted trees. It 
does not prevent the eventual development of a fully 
stocked stand. A rating of severe indicates that compe- 
tition prevents the establishment of both natural and 
planted stands without intensive site preparation and 
effective control practices. 

Seedling mortality—A high water table, extreme 
acidity, droughtiness, and high soil temperature are 
among the unfavorable soil properties that kill some 


seedlings. A rating of slight indicates that ordinarily 
not more than 25 percent of the seedlings die. A rating 
of moderate indicates a mortality of 25 to 50 percent, 
and a rating of severe indicates mortality of more than 
50 percent. 

Erosion hazard.—Soils differ in their susceptibility 
to erosion because of differences in slope, permeability, 
available moisture capacity, and other characteristics. 
Erosion can be controlled by using special techniques 
in woodland management and by careful construction 
and maintenance of roads, trails, and landings. Ero- 
sion is only a slight hazard where the soils are level or 
nearly level. All operations can be carried out with a 
minimum loss of soil. A rating of moderate indicates 
that a moderate loss of soil is likely where the soils 
are sloping enough to require some limitations on the 
use of equipment. Operations on the contour are bene- 
ficial. The soils in this county are not susceptible to a 
severe loss of soil material. 

Windthrow hazard.—Soil characteristics affect the 
development of tree roots and thus determine how 
well the trees can withstand the force of wind. Suscep- 
tibility to windthrow affects the choice of species to 
favor in existing stands and for planting. It also af- 
fects the choice of management practices. A rating of 
slight indicates that normal woodland management or 
operations do not result in windthrow. A rating of 
moderate indicates that some trees can be expected to 
blow down during extremely wet periods or periods of 
high winds. A rating of severe indicates that root de- 
velopment is not adequate, because of a high water 
table, a hardpan, or other adverse soil characteristics. 
Many trees can be expected to blow down. 

Equipment limitation——Poor drainage, slope, or soil 
texture can restrict or prohibit the use of equipment 
commonly used in woodland management or harvest- 
ing. Soils differ in their suitability for different kinds 
of equipment, methods of operation, or season of use. 
A rating of slight indicates that all equipment nor- 
mally can be used without restriction. A rating of 
moderate indicates that there are some restrictions for 
some types of equipment. For example, the restriction 
on wet soils lasts 1 to 8 months each year. A rating of 
severe indicates that special equipment is needed or 
that the use of equipment is restricted for more than 8 
months each year. Otherwise, soil structure and stabil- 
ity can be severely damaged. If tree roots are exposed, 
the trees grow more slowly and may even die. 


WOODLAND SUITABILITY GROUP B 


This group consists of well drained to moderately 
well drained, medium-textured soils on moraines. The 
soils are of the Celina and Miami series. They have 
moderate to moderately slow internal drainage and 
high available moisture capacity. Natural fertility is 
moderately high. 

These soils have few limitations for use as wood- 
land. Competition from brush and other plants is mod- 
erate if the overstory is removed. It tends to slow the 
early growth rate of trees and delays establishment of 
a fully stocked stand. Seedling mortality is a slight 
hazard because of pests and diseases, and some re- 
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planting is needed. The erosion hazard is moderate on 
slopes of more than 12 percent, and for this reason, 
trees should be planted on the contour. Windthrow is 
not a hazard. The use of equipment is limited in 
places. Roads and trails should follow the contour, 
especially where slopes exceed 6 percent. 

Well-managed stands of hardwoods can be expected 
to make an annual yield per acre of 325 board feet or 
1.5 cords. The estimate for white pine is 160 board 
feet or 0.3 cord, and that for aspen is 1.3 to 1.5 cords. 

In order of priority, the best trees to manage in nat- 
ural stands are red oak, white oak, white ash, walnut, 
black cherry, yellow-poplar, basswood, and sugar 
maple. White spruce is considered best for planting; 
next are white pine, Norway spruce, and Austrian 
pine. Black walnut is best for interplanting. Yellow- 
poplar is second best. 


WOODLAND SUITABILITY GROUP E 


This group consists of well-drained, coarse-textured 
soils of the Oakville and Spinks series. The Spinks 
soils are underlain by thin bands of finer textured ma- 
terial, and the loamy substratum phase of the Oakville 
soil is underlain by finer textured material at a depth 
of 40 to 66 inches. The soils of this group are well aer- 
ated and have low to very low available moisture ca- 
pacity. Natural fertility is moderately low to low. 

Most areas have moderate limitations for use as 
woodland. Competition from other plants is slight and 
can be lessened by such simple methods as brush con- 
trol. Seedling mortality is slight, but some replanting 
is needed. Droughtiness is a hazard in dry periods. Ero- 
sion is a hazard where slopes are greater than 6 per- 
cent. Trees should be planted on the contour, and a 
cover crop maintained. Windthrow is a hazard only 
where the trees are unprotected or where strong 
winds prevail. Some measures may be needed to make 
young trees secure. The equipment limitation is slight 
on the steeper slopes; roads and trails should follow 
the contour. 

Well-managed stands of pine can be expected to 
make an annual yield per acre of 240 to 300 board feet 
or 0.8 cord to 1.3 cords. The estimate for hardwoods is 
160 to 240 board feet or 0.3 to 0.8 cord. 

In order of priority, the best trees to manage in nat- 
ural stands are oak, aspen, and beech. Red pine is con- 
sidered best for planting; then white pine and jack 
pine. 


WOODLAND SUITABILITY GROUP G 


This group consists of well drained and moderately 
well drained, coarse textured and moderately coarse 
textured soils of the Boyer, Dryden, Lapeer, Metea, 
and Sisson series. Metea soils and the loamy subsoil 
variant of Boyer soils have a medium-textured to fine- 
textured substratum at a depth of 20 to 40 inches. 

The soils of this group have rapid to moderately 
slow internal drainage and are moderate to high in 
available moisture capacity. Natural fertility is mod- 
erate to moderately low except for Metea soils. The 
upper part of Metea soils is low to moderate both in 
available moisture capacity and natural fertility. All 
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of the soils are calcareous below a depth of 18 to 42 
inches. 

Most areas have slight limitations for use as wood- 
land. Nevertheless, competition from brush and weeds 
is severe in cutover areas. Seedling mortality is slight; 
little replanting is required. Erosion is a moderate 
hazard on slopes of more than 12 percent. As a result, 
trees should be planted on the contour and a vegeta- 
tive cover should be maintained. Windthrow is not a 
hazard, but the use of equipment is limited in places. 

Both hardwoods and pines can be expected to make 
an annual yield per acre of 300 to 325 board feet or 1.3 
to 1.5 cords. 

In order of priority, the best trees to manage in nat- 
ural stands are red oak, white ash, yellow-poplar, 
black walnut, basswood, sugar maple, and black 
cherry. White pine is considered best for planting; 
next is white spruce or Norway spruce, and then 
Austrian pine and red pine. 


WOODLAND SUITABILITY GROUP J 


This group consists of somewhat poorly drained, 
moderately coarse textured to moderately fine textured 
soils of the Blount, Conover, Del Rey, Fulton, Meta- 
mora, and Nappanee series. These soils have moder- 
ately slow to slow internal drainage and are high in 
available moisture capacity. They have a seasonal 
high water table. Natural fertility is high and moder- 
ately high. 

Most areas have such severe limitations for trees 
that their use as woodland is questionable. Plant com- 
petition is severe enough to require the use of chemi- 
cals and girdling. Seedling mortality as high as 50 
percent can be expected. Pests and diseases are numer- 
ous because the soils are wet. Erosion is not a hazard. 
Windthrow is a severe hazard because the water table 
limits root growth. To help prevent damage to soil 
structure and tree roots, heavy equipment should be 
used only during dry periods or while the soils are 
frozen in winter. 

Well-managed stands of hardwoods can be expected 
to make an annual yield per acre of 160 to 300 board 
feet or 0.3 cord to 1.8 cords. Yields of pine are very 
low, and yields of spruce are only slightly better. 

In order of priority, the best trees to manage in nat- 
ural stands are white ash, basswood, oak, and cotton- 
wood. White spruce is considered best for planting: 
next are white pine and Norway spruce. 


WOODLAND SUITABILITY GROUP E 


This group consists of somewhat poorly drained, 
coarse-textured to moderately fine textured soils of the 
Locke, Metamora, Minoa, Selfridge, and Wasepi series. 
Metamora and Selfridge soils are underlain by calcar- 
eous loam to silty clay loam at a depth of 20 to 40 
inches. 

The soils of this group have moderately slow to 
rapid internal drainage. They are high to low in avail- 
able moisture capacity and high to low in natural fer- 
tility. They have a seasonal high water table. 

Most areas have severe limitations for use as wood- 
land. Competition from brush and other plants is se- 
vere where the overstory has been removed. It pre- 
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vents establishment of an adequate stand in some places 
and severely inhibits natural regeneration in others. 
Seedling mortality is moderate. Erosion is only a 
slight hazard because the areas are nearly level. 
Windthrow is a severe hazard because the water table 
prevents tree roots from penetrating deeply enough to 
hold the trees firm against high winds. To help pre- 
vent damage to soil structure and tree roots, heavy 
equipment should be used only during dry periods or 
when the soils are frozen. 

Well-managed stands of pine can be expected to 
make an annual yield per acre of 125 to 160 board feet 
or 0.1 to 0.3 cord. The estimates for hardwoods are 
160 to 240 board feet or 0.3 to 0.8 cord. 

In order of priority, the best trees to manage in nat- 
ural stands are white ash, red maple, silver maple, cot- 
tonwood, swamp white oak, basswood, and sycamore. 
White spruce is considered best for planting; next are 
Norway spruce, white-cedar, white pine, and Austrian 
pine. 


WOODLAND SUITABILITY GROUP L 


This group consists of somewhat poorly drained, 
coarse-textured soils of the Au Gres series. The loamy 
substratum phase of Au Gres sand has medium-tex- 
tured to fine-textured material at a depth of 40 to 66 
inches. These soils have very rapid internal drainage 
and very low available moisture capacity, though they 
nENe a seasonal high water table. Natural fertility is 
ow. 

Most areas have severe limitations for use as wood- 
land. Plant competition slows the initial growth of 
trees and, in some places, is so severe that natural re- 
generation is undependable without using chemical or 
mechanical control measures. Seedling mortality is 
moderate; the loss normally is between 25 and 50 per- 
cent. Special planting techniques and a considerable 
amount of replanting are required in many places. 
Erosion is only a slight hazard because the soils are 
nearly level to gently sloping. Windthrow is a severe 
hazard because the water table prevents tree roots 
from penetrating deeply enough to hold the trees firm 
against high winds. The use of equipment is restricted 
less than 3 months, but some damage to the soils and 
tree roots can be expected if logging is done during pe- 
riods of excessive wetness. 

These soils normally produce few trees of commer- 
cial value. Spruce can be expected to make an annual 
yield per acre of 160 to 240 board feet or 0.3 to 0.8 
cord. The estimates for pine are 160 board feet or 0.3 
cord, and those for hardwoods are 125 board feet or 
0.1 cord. 

In order of priority, the best trees to manage in nat- 
ura] stands are aspen, red maple, silver maple, and 
sugar maple. White pine is considered best for plant- 
ing; next is white spruce. 


WOODLAND SUITABILITY GROUP M 


This group consists of well-drained, coarse textured 
and moderately coarse textured soils of the Boyer se- 
ries. Caleareous sand and gravel occur at a depth of 18 
to 40 inches. These soils have moderately rapid to 
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rapid internal drainage and are moderate in available 
moisture capacity. Natural fertility is moderately low. 

Most areas have moderate limitations for use as 
woodland. They tend to be droughty during dry pe- 
riods, and the underlying sand and gravel restrict root 
growth. Plant competition causes only a slight delay 
in the establishment of trees by either natural seeding 
or planting. Simple measures of brush control are suf- 
ficient. Seedling mortality is negligible. Erosion is a 
slight hazard, even on slopes of more than 18 percent, 
but roads, trails, and plantings should follow the con- 
tour. Windthrow is not a hazard, and the use of equip- 
ment is not limited. 

Well-managed stands of pine can be expected to 
make an annual yield per acre of 240 to 300 board feet 
or 1.8 cords. The estimates for hardwoods are 160 to 
240 board feet or 0.8 to 0.8 cord. 

In order of priority, the best trees to manage in nat- 
ural stands are oak, sugar maple, basswood, beech, 
and walnut. White pine is considered best for plant- 
ing; next are red pine, white spruce, and jack pine. 


WOODLAND SUITABILITY GROUP O 


This group consists of somewhat poorly drained and 
poorly drained, moderately coarse textured to moder- 
ately fine textured soils of the Ceresco, Cohoctah, Sar- 
anac, Shoals, and Sloan series. Most areas of these 
soils have calcareous material at or near the surface. 
All have moderately rapid to moderately slow internal 
drainage and are moderate or high in available mois- 
ture capacity. The water table is high, and flooding is 
a hazard. Natural fertility is moderately high or mod- 
erate. 

Most areas have such severe limitations for trees 
that their use as woodland is questionable. Plant com- 
petition is moderate to severe where the overstory has 
been removed. Natural regeneration is not dependable, 
because overflowing streams wash away the seeds and 
the stands tend to be scattered. Seedling mortality is 
severe. Erosion is only a slight hazard; many areas re- 
ceive more soil through deposition than they lose 
through erosion. Windthrow is a moderate to severe 
hazard because the water table keeps tree roots from 
penetrating deeply enough to hold the trees firm 
against high winds. To help prevent damage to soil 
structure and tree roots, heavy equipment should be 
used only during dry periods or while the soils are 
frozen in winter. 

Stands of pine, generally white pine, can be expected 
to make an annual yield per acre of 125 to 160 board 
feet or 0.1 to 0.8 cord. Estimates for hardwoods are 
125 to 300 board feet or 0.1 to 0.8 cord. 

In order of priority, the best trees to manage in nat- 
ural stands are white ash, red maple, silver maple, cot- 
tonwood, sycamore, and red oak. Cottonwood is the 
best tree for planting. 


WOODLAND SUITABILITY GROUP P 


This group consists of poorly drained, medium-tex- 
tured to very fine textured soils of the Hoytville, Len- 
awee, Parkhill, Paulding, Sims, and Toledo series. 
These soils have moderately slow and very slow inter- 
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nal drainage and are high in available moisture capac- 
ity. The water table is high. Natural fertility also is 
high. 

Most areas have severe limitations for use as wood- 
land. Plant competition is so severe in some places 
that it slows natural regeneration of desirable trees. 
Seedling mortality of more than 50 percent can be ex- 
pected as a result of the high water table and frost 
heaving, but enough seedlings grow for ultimate re- 
stocking. Dutch elm disease is common. Erosion is only 
a slight hazard because the soils are level or nearly 
level. Windthrow is a severe hazard since the water 
table prevents tree roots from penetrating deeply 
enough to hold the trees firm against high winds. To 
help prevent damage to soil structure and tree roots, 
equipment should be used only during dry periods or 
while the soils are frozen in winter. 

Well-managed stands of hardwoods can be expected 
to make an annual yield per acre of 160 board feet or 
0.3 cord. Estimates for spruce are 0.3 to 0.8 cord. 

In order of priority, the best trees to manage in nat- 
ural stands are red maple, white ash, basswood, and 
silver maple. White spruce is considered best for 
planting; next are Norway spruce, white pine, and 
Austrian pine. 


WOODLAND SUITABILITY GROUP Q 


Granby loamy fine sand, the only soil in this group, 
is poorly drained and coarse textured. It has rapid in- 
ternal drainage and is very low in available moisture 
capacity. The water table is high. Natural fertility is 
low. 

Most areas have severe limitations for use as wood- 
land. Plant competition is moderate, but seedling mor- 
tality is almost 100 percent where this soil is in low 
areas and depressions. Planting should be confined to 
the higher areas. Water erosion is not a hazard, but 
soil blowing results unless a vegetative cover is main- 
tained. Windthrow is a severe hazard because the 
water table limits root growth. If the water table is 
lowered, the soil then is droughty during dry periods. 
If equipment is used when the soil is wet, tree roots 
can be damaged. 

Hardwoods can be expected to make an annual yield 
per acre of only 0.1 to 0.3 cord. Estimates for pine are 
even lower. 

In order of priority, the best trees to manage in 
natural stands are silver maple, white ash, and pin oak. 
Planting is not recommended. 


WOODLAND SUITABILITY GROUP S 


This group consists of poorly drained, moderately 
coarse textured soils of the Brevort, Corunna, Ensley, 
Gilford, Lamson, and Selfridge series. The Corunna 
and Brevort soils are underlain by calcareous loam to 
clay at a depth of 20 to 40 inches. 

The soils in this group have rapid to moderately 
slow internal] drainage except in areas of Corunna and 
Brevort soils, which have moderately slow to slow in- 
ternal drainage in the underlying loam to clay. All the 
soils are low to high in available moisture capacity 
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and have a high water table. Natural fertility is high 
to moderately low. 

Most areas have severe limitations for use as wood- 
land. Plant competition is severe and is difficult to con- 
trol. Seedling mortality is severe because of the water 
table and frost heaving. Dutch elm disease is common. 
Water erosion is not a hazard, because the soils are 
level or nearly level, but soil blowing is a hazard 
where the soils are coarse textured. Such soils need 
the protection of vegetation or windbreaks. Wind- 
throw is a severe hazard because the water table limits 
the depth of the rooting zone and the trees are not 
held firm against high winds. To help prevent damage 
to soil structure and tree roots, equipment should be 
used only during dry periods or while the soils are 
frozen in winter. 

Hardwoods can be expected to make an annual yield 
per acre of only 0.1 to 0.3 cord. Estimates for pine are 
even lower. 

In order of priority, the best trees to manage in nat- 
ural stands are white ash, red maple, and basswood. 
White ash is considered best for planting; next are 
Norway spruce, white pine, and Austrian pine. 


WOODLAND SUITABILITY GROUP U 


This group consists of poorly drained, mucky soils 
of the Edwards, Linwood, Lupton, Tawas, and Wil- 
lette series. The muck grades to peat in the Lupton 
soils. The rest of the soils are underlain by coarse-tex- 
tured to fine-textured mineral material at a depth of 
12 to 42 inches. All the soils have rapid internal drain- 
age and are very high in available moisture capacity. 
The water table is high. Natural fertility is low. 

Most areas have very severe limitations for use as 
woodland. Plant competition is so severe that estab- 
lishing a stand of planted trees is difficult. Seedling 
mortality is severe. Water erosion is not a hazard, but 
soil blowing is severe unless the soils are protected by 
vegetation or windbreaks. Windthrow is a very severe 
hazard because the water table limits the depth of the 
rooting zone and the trees are not held firm against 
high winds. Equipment limitations are severe; work 
generally is limited to periods when the soils are 
frozen. 

These soils can be expected to make an annual yield 
per acre of roughly 0.1 to 0.8 cord. Even exceptional 
nis can be expected to yield only 125 to 200 board 

eet. 

In order of priority, the best trees to manage in nat- 
ural stands are red maple, silver maple, aspen, and ta- 
marack. Austrian pine is considered best for planting 
as windbreaks; next are white pine and Scotch pine. 


Wildlife 


Table 3 rates the soils according to their suitability 
for elements of wildlife habitat and for general kinds 
of wildlife. A rating of well suited means that the soil 
is relatively free of limitations or that the limitations 
are easily overcome. Suited means that the limitations 
need to be recognized, but that they can be overcome 
by good management and careful design. Poorly suited 
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means that limitations are severe enough to make use 
of the soil questionable for wildlife habitat. Not suited 
means that extreme measures are needed to overcome 
the limitations and that usage generally is not practi- 
cal. The elements of wildlife habitat are discussed 
briefly in the following paragraphs. 

Grain and seed crops. Among these crops are 
corn, wheat, oats, barley, rye, buckwheat, millet, sor- 
ghum, soybeans, and sunflowers. 

Grasses and legumes.—These are planted grasses 
and legumes commonly used for forage. Examples are 
bromegrass, fescue, timothy, redtop, trefoil, orchard- 
grass, reed canarygrass, clover, alfalfa, and sudangrass. 

Wild herbaceous upland plants.—In this group are 
native annuals or other herbaceous plants that com- 
monly grow in upland areas. Among them are straw- 
berries, dandelions, goldenrod, wild oats, nightshade, 
ragweed, lambsquarters, and native grasses. 

Hardwood plants—These plants are hardwood 
trees and shrubs that grow vigorously and produce 
sprouts, fruits, or seeds that wildlife browse on. These 
woody plants either grow naturally or are planted. 
Examples are maple, beech, oak, poplar, birch, dog- 
wood, willow, hawthorn, viburnum, wintergreen, rasp- 
berries, blackberries, cherries, grapes, and blueberries. 

Coniferous plants —Examples of native or planted 
coniferous trees and shrubs are pine, spruce, white-ce- 
dar, hemlock, balsam fir, yew, larch, and juniper. 

Wetland food and cover plants.—These are plants 
that grow in moist or wet sites and that provide food 
and cover for waterfowl] and furbearing animals. Ex- 
amples are cattails, sedges, bulrushes, smartweed, 
wild millet, water plantain, wildrice, arrowhead, 
pondweed, pickerelweed, wildcelery, duckweed, and 
burreed. 

Shallow-water developments.——These are impound- 
ments of shallow water in marshy areas and stream 
channels. They consist of low dikes, nearly level 
ditches, dugouts, and devices to maintain water at a 
depth suitable for wetland wildlife. 

Excavated ponds.—Migrating waterfowl are espe- 
cially attracted to excavated ponds, or dugout ponds. 
Such ponds should have an independent source of 
water. They should not depend on runoff from sur- 
rounding areas, though they benefit from runoff that 
is not excessive. 

The ratings shown in table 3 under the heading 
“Kinds of wildlife’ apply to wildlife in general and 
not to a specific species. Not considered, therefore, are 
present land use, existing vegetation, and the extent of 
artificial drainage provided, because these factors are 
subject to change. Neither is consideration given to 
the ability of wildlife to move from place to place. 

A rating of “well suited” or “suited” means that the 
soil can be managed most practically and with the best 
chance of success. A rating of “poorly suited” does not 
necessarily mean that a soil cannot be managed for 
wildlife, but it does show that a high level of manage- 
ment is required to improve the soil. Following are 
discussions of the kinds of wildlife. 

Openland wildlife——This kind of wildlife is made 
up of birds and mammals that normally frequent crop- 
land, pasture, meadow, and areas overgrown with 


grasses, herbs, and shrubs. Examples are quail, pheas- 
ant, meadowlark, field sparrow, red fox, cottontail 
rabbit, woodchuck, and hawk. 

Woodland wildlife.—These birds and mammals nor- 
mally frequent wooded areas consisting of hardwood 
trees, coniferous trees, shrubs, or mixed stands of such 
plants. Among them are squirrel, raccoon, ruffed 
grouse, woodcock, woodpecker, warbler, nuthatch, 
deer, gray fox, and owl. 

Wetland wildlife.—In this group are birds and mam- 
mals that normally frequent such wet areas as ponds, 
marshes, and swamps. Examples are muskrat, duck, 
geese, heron, rail, kingfisher, mink, crane, and bittern. 


Engineering Uses of the Soils 


This section describes properties of the soils that 
are important in engineering. Some soil properties are 
of special interest to engineers because they affect the 
construction and maintenance of roads, airports, pipe- 
lines, building foundations, structures for water stor- 
age, structures for controlling erosion, drainage sys- 
tems, and sewage disposal systems. Among the soil 
properties most important to engineers are permeabil- 
ity, shear strength, compaction characteristics, drain- 
age, shrink-swell characteristics, grain size, plasticity, 
and soil reaction. The depth to the water table, depth 
to bedrock, and topography are also important. 

The information in this section can be used to— 


1. Make studies that will aid in selecting and de- 
veloping sites for industrial, business, residen- 
tial, and recreational uses. 

2. Develop information that can be used in plan- 
ning drainage systems, farm ponds, irrigation 
systems, terraces and diversions, and other 
structures for conserving soil and water. 

8. Make preliminary evaluations that will aid in 
selecting locations for highways, airports, 
pipelines, cables, and sewage disposal fields 
and in planning detailed surveys of the soils at 
the selected locations. 

4. Locate probable sources of sand and gravel for 
use in construction. 

5. Correlate pavement performance with soil 
mapping units to develop information that can 
be useful in designing and maintaining the 
pavements. 

6. Supplement information obtained from pub- 
lished maps, reports, and aerial photographs 
for the purpose of making maps and reports 
that can be used readily by engineers. 

47, Develop other preliminary estimates for con- 
struction purposes pertinent to a particular 
area. 


With the use of the soil map for identification, the 
engineering interpretations reported here can be use- 
ful for many purposes. It should be emphasized that 
they do not eliminate the need for sampling and test- 
ing at the site of specific engineering works involving 
heavy loads and where the excavations are deeper 
than the depths of layers here reported. Even in these 
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TABLE 3.—Suitability for elements of 


[A rating of well suited means that the soil is relatively free of limitations or that the limitations are easily overcome. Suited 
Poorly suited means that limitations are severe enough to make use of the soil questionable for wildlife habitat, Not suited 


Soil series and 


map symbols 
Au Gres: AsB, AuB ______________ 
Blount: BIA, BIB ~~.-----_--__e. 
Boyer: 
BrA, BrB, BrC, BsA, BsB, BsC _____| 
BsD; BSE .--*7 23.2 
BYB? 22 e505 22 eee 
Brevort: Bx ~---------___________. 
For Selfridge part, see Selfridge 
series. 
Celina: CeA, CeB _--____-._______ 
Gereséos) (Cf. 225. pti) 
Cohoctah: Cm —_----------________ 
Conover: CvA, CvB .______-_____ 
Corunna: Cw -_--.------~_________ 
Del Rey: DIA, DIB, DmA, DmB ____ 


For Metamora part of DmA and 
DmB, see Metamora series, 


Dryden: DrA, DrB ~._.____________ 
Edwards: Ed —~--~~.-_----_______ 
Bngley s) Eps 2 
For Parkhill part, see Parkhill 
series, 
Fulton: FtA, FuA ~~~. 
Granby: Gm ______-_--- 
Hoytville: Hy --------.2------u 
Lamson: La ____.-..----_-- 
For Selfridge part, see Selfridge 
series. 


Lenawee: 
For Selfridge part of Lk, see Self- 
ridge series, 


Lh, Lk 


Linwood: Lm 


Locke: 


Lupton: Lu 

Made land: 

Individual areas require onsite 
investigation. 


Metamora: MeA, MeB 


Elements of wildlife habitat 


Grasses and 


Grain and 
seed crops 


legumes 

Not suited -._______ Poorly suited -.._..- 
Suited ______._.-__. Suited _-._...______ 
Suited -____.._..___ Well suited ________. 
Poorly suited ______- Suited ._._________- 
Well suited _____.___ Well suited ---..___- 
Poorly suited ___..__ Suited --____.._.__- 
Well suited ________- Well suited __-.____. 
Suited _____..._.___ Suited ._..-._____.- 
Poorly suited _.__._. Suited ________.____ 
Suited _____-_._..-_ Suited -._--- 22... 
Poorly suited ____--- Suited .-.....______ 
Suited ____--_____.- Suited ----.-...__-- 
Well suited ______.- Well suited ...._---_ 
Not suited -._____._- Poorly suited _._____ 
Poorly suited _______ Suited __.._...___-- 
Suited _____________ Suited ____._____..- 
Poorly suited _______ Suited __..._-..___- 
Poorly suited ___-___ Suited _____.___.__. 
Not suited ______.._ Poorly suited _._____ 
Suited __.__._____._ Suited -_.____.__..- 
Poorly suited -----_-- Suited -----._--.... 

Well suited .______- 

Well suited .______- 

Suited -....- 22-22. 
Poorly suited _...__- Suited ..___________ 
Not suited __.._____. Poorly suited _._.__. 
Suited __.__________ Suited ..--...-..-.- 
Not suited ________. Poorly suited _.____- 
Suited __-.-._____._ Suited --..----.-___ 


Wild herbaceous Hardwood 

upland plants plants 
Poorly suited ____--.- Poorly suited _...__. 
Well suited __-_.._. Suited _--....__.... 
Well suited .___..__ Well suited __ 
Well suited ________ Well suited _- 
Well suited ._..____ Well suited _____.__ 
Suited ___._____..-. Suited __..-.----__. 
Well suited ___.__.__ Well suited _.._____ 
Well suited ----..___ Suited _..___.___._. 
Suited _.____....... Suited _....._-_-__ LL. 
Well suited ___...__- Suited ___.________. 
Suited ___._-..__... Suited ..--._-.-__- - 
Well suited _--...__- Suited __.._________ 
Well suited --....__- Well suited ____..._ 
Poorly suited ______- Poorly suited .._____ 
Suited __.---------. Suited .-.----__..-- 
Well suited _______- Suited -.-------_.-- 
Suited ____._--...-- Suited _....-..__.-- 
Suited ._--..--.--.-- Suited -..-----....- 
Poorly suited -.__.._ Poorly suited ______- 
Well suited _-----_.. Suited ___-..------- 
Suited ..____.._____ Suited _.___._.__._- 
Well suited _...___.. Well suited __..__.. 
Well suited _________ Well suited _______- 
Well suited ________- Well suited _______. 
Suited __..__.____._ Suited _...________- 


Poorly suited 


Poorly suited 


Well suited ______..- Well suited .._._-_- 
Poorly suited _______ Poorly suited --_._-- 
Well suited ______._. Suited _...._.-.___- 
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wildlife habitat and kinds of wildlife 


means that the limitations need to be recognized, but that they can be overcome by good management and careful design. 
means that extreme measures are needed to overcome the limitations and that usage generally is not practical] 


Kinds of wildlife 


Coniferous Wetland food and Shallow-water Excavated Openland Woodland Wetland 
plants cover plants developments ponds wildlife wildlife wildlife 


Well suited -.....- Poorly suited _...| Suited ____..___- Suited -__-____ Poorly suited __| Poorly suited -| Poorly suited. 
Poorly suited ______ Suited ___-.._-_--_ Suited _......_.. Suited ...._.-- Well suited ___| Suited ---.__-- Suited. 
Poorly suited ____-- Not suited __.-_-.- Not suited Not suited _._.| Well suited .-.| Well suited _-- | Not suited. 
Poorly suited ______ Not suited ___.._- Not suited Not suited ___.| Suited ________ Suited __-_--__ Not suited. 
Poorly suited ____.. Not suited ______- Not suited _______ Not suited __._| Well suited ___| Well suited _-_- | Not suited. 
Suited _.__.-.---- Well suited ___-_. Well suited _..._. Well suited ...| Suited ..-...-_ Suited -------- Well suited. 
Poorly suited __--- Poorly suited --..| Poorly suited ___.]| Poorly suited --]| Well suited _._| Well suited _-_- | Poorly suited. 
Poorly suited _____ Suited _._..______ Suited ___.______ Suited ____.___ Well suited ___| Suited ___-____ Suited. 
Suited -___.------ Well suited _--_-_- Poorly suited ._..| Poorly suited __| Suited .-..__-. | Suited -_.-__-- Suited. 
Poorly suited _-..... Suited _...__..-- Suited ___._.-___ Suited __.___.. Well suited .-.) Suited __.---_- Suited. 
Suited _..--_--_-- Well suited _____- Well suited ____-- Well suited ___| Suited _______- Suited .__-__-- Well suited. 
Poorly suited --_.-- Suited _.----__... Suited .._...--.- Suited ----...- Well suited .--_| Suited _-..-_.. Suited. 
Poorly suited .____- Poorly suited __--_ Poorly suited ._...| Poorly suited -| Well suited -__| Well suited _-_- | Poorly suited, 
Well suited __._.__ Well suited ____.- Well suited ____-- Well suited ___| Poorly suited __| Poorly suited -_ | Well suited. 
Suited _-_-._-.-.._. Well suited __.... Well suited ..___- Well suited __.| Suited __..__.. Suited __----_- Well suited. 
Poorly suited ____-- Suited __--....__. Suited ...._____. Suited _.__.__. Well suited -__| Suited _.--.._- Suited. 
Suited --_-.----._. Well suited _____- Well suited ___._. Well suited .._| Suited ._.-____ Suited ____-__- Well suited. 
Suited ___....-..__| Well suited _..___ Well suited -.__.. Well suited __.| Suited --__-__- Suited __-----. Well suited. 
Well suited -...._. Not suited ._____. Well suited ____.. Well suited ___| Poorly suited __| Poorly suited -- | Poorly suited. 
Poorly suited _.__- Suited __._--__-. Suited __.._____- Suited ________ Well suited __.| Suited ___.___. Suited. 
Suited __-._----... Well suited __-.-. Well suited __..__ Well suited ___| Suited _._____- Suited..._..... Well suited. 
Poorly suited __..__| Not suited -______ Not suited .._____ Not suited _...| Well suited -..| Well suited _.. |Not suited. 
Poorly suited ___-_. Not suited _.____- Not suited _-__._- Not suited _...| Well suited _..| Well suited --- |Not suited. 
Poorly suited ._.-__ Not suited -..___- Not suited _______ Not suited _...| Suited _______. Suited __.-..-- Not suited. 
Suited .--...--___- Well suited _____ Well suited _.__.. Well suited ___} Suited __.____- Suited __.-__-- Well suited. 
Well suited _______ Well suited _____ Well suited _____. Well suited ___| Poorly suited _| Poorly suited _ | Well suited. 
Poorly suited _____ Suited ____---._- Suited -_----._.- Suited ----_--- Well suited .-_| Suited -_.--.-- Suited. 

Well suited .______ Well suited -.___- Well suited ______ Well suited ___| Poorly suited _| Poorly suited _ | Well suited. 
Poorly suited ______ Suited __........ Suited -.-----... Suited __--_--- Well suited -__| Suited --.._.-- Suited. 
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TABLE 3.—Suitability for elements of wild 


Elements of wildlife habitat 


Soil series and Grain and Grasses and Wild herbaceous Hardwood 
map symbols seed crops legumes upland plants plants 


Metea: MnA, MnB —--------~--~---- Suited ___---------- Well suited -_--.---- Well suited _.-._--_- Well suited ___._____ 
Miami: 
MoB __ .---------- Well suited ______--- Well suited _.-.----- Well suited --_--_.-- Well suited _____-_-- 
MoG ° 2-222 Suited --_.__..----- Well suited -.---_--- Well suited __.__---- Well suited ___.____- 
MoD, MoE Poorly suited -...--- Oct eroctese Well suited _..___... Well suited _______-_- 
Minoa: MsB ited j2- soviet ited ______-------| Well suited __...--_- Suited _____--.-.--- 
Nappanee: ited ..----------- ited ......-------}| Well suited ---__-._- Suited _...-----.--- 
Oakville: OaB, OkB --.-----_-----_]Not suited ____-.--- Poorly suited ..----.| Poorly suited ------- Poorly suited __...-_ 
Parkhill: Pa  __------------------ Poorly suited ---._-- Suited -...-_------- ited. 2c25.s.c2-0,2 Suited __.._.--...-- 
Paulding: Pc _.------------------- Poorly suited _.----- Suited: 222! gence ue ited. ween Ses sss Suited -___._------- 
Sanitary land fill: Sa. 
Individual areas require onsite 
investigation. 
Saranac: Sc _______.--_----.----_ | Poorly suited --..--- ited: 2222. Jeses2he ited 22022 dae Suited ...--.------- 
Selfridge: SdA, SdB, SeA, SfB _____ ited) go2nsleecsees ited __....-----..| Well suited _-.-_--.- Suited _.._._.------ 
For Lamson part of SeA, see 
Lamson series. For Lenawee 
part of SfB, see Lenawee se- 
ries. 
Shoals: Sh _- -----------------.- ited} o-3 cuss sos2 ited _._...___---. | Well suited --__----- Suited -.--.--.-..-- 
Sims: §] ~.----_--_--------------. |Poorly suited _.-_-_- ited 2526 2a ee us ited: 2c2c2e5- 22225 Suited _________._-- 
Sisson: 
SMB 225 ease t esas ecs ited ....---- ited .._..__. Well suited .__-..-- Well suited --_.._-- 
SMG} nace-o sess se see ee Suited __._...-___.. | Well suited ...._--- Well suited -.--.--- Well suited _-_.---_ 
Sloan: Sn ~_-------._-.----------. |Poorly suited -_.--.- ited! ace cveeeccs ted) out eS Suited __.----_.---- 
Spinks: SpA, SpB, SpC ~--__-______ ited .___..__..--.| Well suited _.___.....| Well suited ...-_-.- Well suited __._--___ 
Tawas: Ta ---_---..-----_-____... |Not suited .._..---- | Poorly suited .-......| Poorly suited _.----- Poorly suited -_----- 
Toledo: Ts, Tt -------.------------ ited _.__--. ited __.__._.----- G60) 224,20 Sen, Suited _______..-.-- 


Urban land: Ur. 
Individual areas require onsite 
investigation. 


Wasepi: 
WsA, WsB, WtA, WB ____---_--__- ited ______----__- i _.--.-------- | Well suited ..__.__- Suited _____________ 
For Au Gres part of WvB, see 

Au Gres series. 


MACOMB COUNTY, MICHIGAN 69 


life habitat and kinds of wildlife—Continued 
Kinds of wildlife 


Coniferous Wetland food and Shallow-water Excavated Openland Woodland Wetland 
plants cover plants developments ponds wildlife wildlife wildlife 


Poorly suited --.--- Not suited Not suited Not suited _.._| Well suited _..| Well suited --.| Not suited. 
Poorly suited -.---- Not suited Not suited Not suited ____] Well suited ___| Well suited __.| Not suited. 
Poorly suited --__-- Not suited Not suited Not suited ____| Well suited _..| Well suited ..-| Not suited. 


Poorly suited __-_--- Not suited Not suited Not suited _-_- | Suited d Not suited. 
Poorly suited i i i Well suited __- i Suited. 


Poorly suited ------ i i Well suited --- i Suited. 
Well suited ___---- Not suited Not suited --_-- i Not suited. 
Suited --__--_----- Well suited Well suited Well suited -_- i i Well suited. 


Suited _.__--_----- Suited Well suited Well suited __- i Well suited. 


Suited __.-._-----. Well suited Poorly suited _.-.| Poorly suited -| Suited i Suited. 
Poorly suited _.__. Suited i i Well suited __- i Suited. 


Poorly suited ____- i i i Well suited __- i Suited. 

Suited -...-_------ Suited Well suited. 
Poorly suited _____- Not suited Not suited Not suited ___. | Well suited __. | Well suited --_| Not suited. 
Poorly suited _-.__. Not suited __ Not suited Not suited .___| Well suited _.. | Well suited -._ | Not suited. 


Suited _...----.-_- Well suited Poorly suited _... |Poorly suited - [Suited i Suited. 
Suited _._-_-----.- Not suited Not suited Not suited __..| Well suited ._.| Well suited .-_ | Not suited. 


Well suited -_----- Well suited Well suited Well suited ___| Poorly suited _| Poorly suited - | Well suited. 
Suited -...----_-.- Well suited Well suited Well suited ._- | Suited i Well suited. 


Poorly suited ----.- Suited. 


Poorly suited ..---- i Suited i Suited. 
Well suited ______- Well suited Well suited. 
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situations, the soil map is useful for planning more de- 
tailed field investigations and for suggesting the kinds 
of problems that may be expected. 

Some of the terms used in this publication have a 
special meaning to soil scientists and a different mean- 
ing to engineers. The Glossary defines many such 
terms as they are used in soil science. 

The engineering data are presented in three tables. 
Table 4 lists all the soil series in the county and gives 
estimates of soil properties significant in engineering. 
Tables 5 and 6 give interpretations and characteristics 
that affect specified engineering practices. 

The data in tables 4, 5, and 6 and the detailed soil 
map can serve as a general guide for evaluating the 
engineering properties of the soil in a specific part of 
the county. At many construction sites, however, 
major variations in soil characteristics occur within 
the depth of the proposed excavation, and several 
kinds of soil occur within short distances. A detailed 
investigation at the site of the proposed construction 
is needed before planning detailed engineering work. 


Engineering classification systems 


The U.S. Department of Agriculture system of clas- 
sifying soils according to texture is used primarily by 
agricultural scientists. In this system soils are classi- 
fied according to their proportional amounts of sand, 
silt, and clay. 

The system used by the American Association of 
State Highway Officials (AASHO) (1) is based on field 
performance of soils in highways. In this system soil 
materials are classified into seven principal groups, 
designated A-1 through A-7. The best materials for 
use in highway subgrades (gravelly soils of high bear- 
ing capacity) are classified as A~-1, and the poorest 
(clayey soils having low strength when wet) are clas- 
sified A-7. 

The Unified system of soil classification was devel- 
oped by the Waterways Experiment Station, Corps of 
Engineers (9). In this system soil materials are iden- 
tified as coarse grained (GW, GP, GM, GC, SW, SP, 
SM, and SC), as fine grained (ML, CL, OL, MH, CH, 
and OH), or as highly organic (Pt). 


Estimated properties 


In table 4 the soil series of the county and their 
mapping unit symbols are listed, and estimates of 
some of the physical and chemical properties of the 
soils are given. 

Generally, the information in this table applies to 
soil material to a depth of 5 feet or less. The soils in 
this county are deep enough over bedrock that bedrock 
generally does not affect their use. The depth from the 
surface is generally shown only for the major hori- 
zons, but other horizons are indicated if they have en- 
gineering properties significantly different from adja- 
cent horizons. The depths shown are considered to be 
typical of the series, but in most places there are vari- 
ations of a foot or less in the depth to and in the thick- 
ness of the various layers. All of the organic soils are 
classified on the basis of the uppermost 40 inches. 
Below this depth there is considerable variation in 
texture and thickness. 
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Also given in table 4 are the textural classifications 
according to the three soil classification systems in 
general use. The figures giving the percentage of ma- 
terial passing sieves No. 4, No. 10, and No. 200 are 
rounded off to the nearest 5 percent. The percentage of 
material passing the No. 200 sieve approximates the 
combined amount of silt and clay in a soil. 

Permeability, or the rate at which water moves 
downward through undisturbed soil material, as given 
in this table is estimated. The estimates are based 
mainly on texture, structure, and consistence of the 
soils. 

Available water capacity, expressed in inches per 
inch of soil, refers to the approximate amount of 
capillary water in the soil when wet to field capacity. 
This amount of water will wet air-dry soil to 
a depth of 1 inch without deeper penetration. Availa- 
ble water capacity is influenced primarily by soil tex- 
ture and organic-matter content. 

Reaction, as shown in table 4, is the estimated range 
in pH value for each major horizon of the soils as de- 
termined in the field. It indicates acidity or alkalinity. 
A pH of 7, for example, indicates a neutral soil, a 
lower pH value indicates acidity, and a higher value 
indicates alkalinity. 

Shrink-swell potential refers to the change in vol- 
ume of the soil that results from a change in moisture 
content. The estimates in table 4 are based mainly on 
the amount and kind of clay in a soil. 

In estimating the depth to the water table, it has 
been assumed that no artificial drainage practices are 
in operation. During prolonged wet or extremely dry 
periods, the depth to the water table commonly is out- 
side the range shown in the table. 


Engineering interpretations 


Tables 5 and 6 give estimates of the suitability of 
the soils of the county for specified engineering uses 
and list the soil properties that present hazards or dif- 
ficulties in such use. The data in these tables apply to 
the representative profile of the series, which is de- 
scribed in the section “Descriptions of the Soils.” 

The suitability of the soils as a source of topsoil 
(table 5) refers specifically to the use of soil material, 
preferably rich in organic matter, as a topdressing for 
back slopes, embankments, lawns, and gardens. The 
ratings are based mainly on the texture of the soil and 
on its content of organic matter. Unless otherwise in- 
dicated, only the surface layer of a mineral soil is con- 
sidered suitable as a source of topsoil. 

The suitability of the soils as a source of sand and 
gravel (table 5) refers to sources of such material 
within a depth of 5 feet from the surface. Boyer soils 
are a good source (fig. 14). In some soils, however, the 
depth to sand and gravel is either less than or more 
than 5 feet, and in adjacent areas of the same soil, un- 
suitable material can be just below 5 feet. Although 
some soils are rated in the table as unsuitable for sand 
and gravel, in places these soils contain such material 
at a depth of more than 5 feet. Individual test pits are 
needed in such areas to determine the availability of 
sand and gravel. 

The suitability of the soils as a source of road fill 
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Figure 14—Gravel pit in an area of Boyer loamy sand, 0 to 2 
percent slopes. 


for pavements depends partly on the texture of the 
soil material. If the subsoil and substratum have con- 
trasting characteristics, both are rated. Sand is gen- 
erally the most desirable material for subgrade, and 
clay is the least desirable. The suitability of soils for 
impermeable material is based on the permeability of 
the material when compacted. Examples of use are 
fills for dams and linings of pond reservoir areas and 
sewage lagoons. 

The entire soil profile was considered to determine 
the suitability of the soils as locations for highways. 
The features shown in table 5 are for undisturbed 
soils without artificial drainage. Additional informa- 
tion can be obtained from the State Highway Depart- 
ment of Michigan, which has rated the major soil se- 
ries of the State according to their suitability for 
highway construction. This information is contained 
in the “Field Manual of Soil Engineering” (3). 

Features that affect the suitability of undisturbed 
soils for foundations for buildings of no more than 
three stories are also shown in table 5. The suitability 
of the soils as a base for low buildings depends mainly 
on characteristics of the substratum, which generally 
provides the base for foundations. Therefore, the fea- 
tures shown are those of the substratum. Among the 
main factors considered in determining the suitability 
of the soils for foundation material is the shrink-swell 
potential, which is shown in table 4 by specific hori- 
zons in the column headed “Shrink-swell potential.” 
Paulding soils are examples of soils that have a high 
shrink-swell potential (fig. 15). 

The suitability of soils for winter grading deals with 
the ease with which soil material can be handled and 
traversed by ordinary construction equipment during 
winter. This depends largely on the texture of the soil 
material, its natural content of water, and depth to 
the water table. 

The important features affecting corrosion potential 
for conduits are soi] texture and natural drainage be- 
cause of their effect on aeration, moisture content, and 
movement of water. The soils were rated for uncoated 
steel pipes and concrete conduits. Generally, poor aera- 


tion and high reaction values, electrical conductivity, 
salt content, and moisture content are characteristic 
of soils that are corrosive to metal conduits. Soils with 
a low reaction value and a high moisture content are 
the most corrosive for concrete conduits. 

In determining the limitations of the soils for se- 
wage disposal systems, the factors considered were 
depth to the water table, permeability, hazard of flood- 
ing, and topography. 

Features that affect the suitability of the soils for 
agricultural drainage (table 6) include soil texture, 
rate of water movement into and through the soil, 
depth to a restricting layer, depth to the water table, 
and position of the soil on the landscape. 

In determining the suitability of the soils for farm 
ponds, the entire soil profile was considered for both 
the reservoir area and for embankment material, un- 
less otherwise specified. The features shown for reser- 
voir areas are those of undisturbed soils. Those shown 
for embankments are for disturbed soils. Features 
that affect the suitability of the soils for reservoirs 
and embankments are content of organic matter, 
permeability, shrink-swell potential, ground water 
level, and strength and stability. 

Also considered in table 6 were features that affect 
the layout and construction of grassed waterways, the 
establishment of vegetation in the waterways, the con- 


Figure 15—An area of Paulding clay in which shrinking and 
swelling have caused the soil to crack. 
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TABLE 4.—Esti 
Classification 
Depth to Depth 
Soil series and map symbols seasonal high from 
water table’ surface USDA texture Unified AASHO 
Fest Inchea 
Au Gres: 
ASBi 2 secneescbseedscecstcacccad 1 to 2 0-9 Sand -.-..------------- SP-SM or SM | A-2 or A-8 
9-72 Sand 2.23 2eseseoe5eses SP A-3 
AUB: 2.225 checes lotto) 1 to 2. 0-9 Sand) 222225225 20.5-de2% SP-SM or SM | A-2 or A-3 
9-48 Sand: 2.-22c0. ls 2ee oS SP A-3 
48-60 Silty clay loam _____..-- CL A-6 
Blount: BIA, BIB -----.--.......-- 1 to 2. 0-8 Team: - 22255 -ee Scenes ML A-4 
8-24 Silty clay loam and CL or CH A-6 or A-7 
silty clay. 
24-86 Silty clay loam _._..___- CL A-6 
Boyer: 
BrA, BrB, BrC, BsA, BsB, BsC, BsD,| 4 or more. 0-16 Sandy loam or loamy sand |} SM A-2 
BsE. 16-86 Gravelly heavy sandy SC or SM A-6 or A-2 
loam or sandy loam. 
86-60 Stratified sand and SP-SM or SP A-1 
gravel. 
BVB! 22208. eosin eerie w se 3 or more. 0-17 Gravelly loamy sand .... {SM A-2 
17-28 Gravelly sandy loam -..-|SM A-2 or A-6 
28-37 Sand and gravel _______-_ SP-SM or SP | A-1 
87-55 Silty clay loam _....-... CL A-6 
Brevort?.. Bx... 222s Sk ae Less than 1. 0-8 Loamy sand ____----__-. SM A-2 
For Selfridge part, see Self- 8-86 Loamy sand and sand _.. |SP-SMorSM | A-1 or A-2 
ridge series. 36-66 Clay loam ----..------- cL A-6 
Celina: CeA, CeB _-_----------.-.-- 2 to 3, 0-11 Toam % 2.0. Stee oes de ML A-4 
11-29 Clay loam -.--------..-- cL A-6 
29-60 Loam ___.----.--------- ML A-4 
Ceresco:: Chi esse ee eee eS 1 to 2? 0-10 Fine sandy loam -.------ SM or ML A-4 
10-48 Fine sandy loam __-__-_--- SM or ML A-4 
48-60 ANG eA seed eee Ss A-3 
Cohoctah: Cm _-_-_---------------- Less than 1? 0-18 Fine sandy loam __--.-__-- SM or ML A-4 
18-42 Fine sandy loam -.______ SM or ML A-4 
42-60 Sand and gravel __-.---- SP or SP-SM A-1 
Conover: CvA, CvB __--..--------- 1 to 2. 0-12 Loam... 222222 -esecoectek ML A-4 
12-80 Clay loam __--------..-- cL A-6 
80-60 AM soos soos e tec lss ML A-4 
Corunna: Ow .___-_-_-------------- Less than 1. 0-11 Sandy loam _______-_--- SM A-2 
11-36 Heavy sandy loam _._-_-- Sc A-2 or A-6 
86-60 Silty clay loam __...-._- cL _ 
Del Rey: DIA, DIB, DmA, DmB ----- 1 to 2. 0-8 Sandy loam or loam ___-_- SM or ML A-2 or A-4 
For Metamora part of DmA, 8-29 Silty clay or silty clay CL or CH A-6 or A-7 
and DmB, see Metamora se- loam. 
ries. 29-60 Silty clay loam ________- cL A-6 
Dryden: DrA, DrB --_------------- 2 to 3. 0-14 Sandy loam __-_..--.... SM A-2 or A-4 
14-80 LOaMm: oS Seseeessoscses ML A4 
80-60 Sandy loam -.._----.._- SM A-2 
Edwards: Ed -.--.---------------- At surface. 0-18 Mult <2. c...54-sosen ose Pe Uh Steet 
18-42 Marl. 
Ensley: Ep -.....----.----.------ Less than 1. 0-9 Sandy loam ..----.-..-- 8M A-2 or A-4 
For Parkhill part, see Parkhill 9-37 Sandy loam or loam - A-4 or A-6 
series. 87-60 Sandy loam -_-.------_-_- SM A-2 
Fulton: FtA, FuA -----.----------- 1 to 2. 0-11 Loam or sandy loam __-.| ML or SM A-4 or A-2 
11-42 Silty clay -_-.---------- CH A-7 
42-62 Stratified silty clay, silty | CH or CL A-7 or A-6 


See footnotes at end of table. 


clay loam, silt loam, and 
clay. 


mated properties 
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Percentage passing sieve— 


No. 4 No. 10 No. 200 
(4.7 mm.) (2.0 mm.) (0.074 mm.) Permeability 


5-20 
0-5 


Inches per 
>10 
>10 
>10 
>10 

0.05-0.2 


0.8-2.5 
0.2-0.8 


0.2-0.8 


2.5-10 
2.5-5.0 


5-10 
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Shrink-swell potential 


Low. 
Low. 


Low. 
Low. 
Moderate to high. 


Low. 
Moderate to high. 
Moderate. 


Low. 
Low. 


Low. 
Moderate. 


Low. 
Low. 
Moderate. 
Low. 


Moderate. 
Low. 


Low. 

Moderate. 

Low. 

Low. 

Low. 

Moderate to high. 


Low. 
Moderate to high. 


Moderate. 


74 


Soil series and map symbols 


Granby: Gm -_.__-----.----------- 


Hoytville: Hy ...--.------ .------ 


Lapeer: LeB, LeC, LeD, LeE _-___._- 


Lenawee: Lh, Lk _-_-..-------_____ 

For Selfridge part of Lk see 
Selfridge series. 

Linwood: Lm -._----------------- 


Locke: LoA, LoB, LsB ........____- 


Lupton: Lu ---.--- eee ee 


Made land: Md. 
Soil material variable; onsite 
investigation needed. 


Metamora: MeA, MeB __...____--_- 


Metea: MnA, MnB _._._-_..------- 
Miami: MoB, MoC, MoD, MoE ___-_-- 
Minoa: MsB _____..----.._----__- 


Nappanee: NaA, NcA, NcB _____-_-- 


See footnotes at end of table. 
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TABLE 4.—Estimated 


Classification 
Depth to Depth 


seasonal high from 
water table * surface USDA texture Unified AASHO 


Less than 1. 0-10 Sandy loam ____..._____ SM A-2 or A-4 
10-30 Sandy loam and gravelly| SM or SC A~-2 or A-6 
eendy loam. 
30-50 Gravelly sand ____.____- SP-SM or SP A-1 
Legs than 1. 0-25 Sandy loam ____--...__- SM A-2 
25-32 Heavy sandy loam ______ Sc A-2 or A-6 
82-38 Sirauned sand and SP-SM or SP A-~3 or A-1 
gravel. 
88-60 Stratified silt, fine sand,| Layers of ML Layers of A-4 
and very fine sand. and SM and A-2 
Less than 1. 0-16 Loamy fine sand and SM A-2 
loamy sand. 
16-64 Sand. 2-322. eeseeccout SP A-1 
Less than 1. 0-18 Clay loam and silty clay; CL A-6 
oam. 
18-20 Silty clay ......-...-..- CH A-T 
20-60 Clay. =< soescteloee econ. CH A-7 
Less than 1. 0-10 Fine sandy loam _.______ SM A-4 
10-24 Fine sandy loam __.____. ML or SM A-4 
24-60 Stratified silt and very | Layers of ML Layers of A-4 
fine sand. and SM and A-2 
8 or more. 0-20 Sandy loam -_- A-2 or A-4 
20-80 am ------ A-4 
80-60 Sandy loam - A-2 
Less than 1. 0-13 Clay loam Cc A-6 
18-31 Heavy silty clay loam __| CL A-6 
31-50 Clay loam _-__.-----.-. CL A-6 
At surface. 0-20 Muck. 24520025 2c82205- PE? eo scr 2 hee 
20-42 Loam... .ccssso See bosc oe CLorML-CL | A-4 or A-6 
1 to 2 0-12 Sandy loam SM A-2 or A-4 
12-29 Loam _..._______- ML A-4 
29-50 Sandy loam SM A-2 
At surface. 0-60 Muck and Peat .._.__.. Pes Wee 
1 to 2. 0-18 Fine sandy loam -_____-- SM A-4 
18-36 Light loam and sandy |MLorSM A-4 
loam. 
86-60 Silty clay loam _._______ cL A-6 
8 or more. 0-29 Nand) oes sete SP or SP-SM A-3 
29-82 Silty clay loam ___.___-_ CL A-6 
32-60 Clay loam -_.----..___- ML-CL A-6 
8 or more. 0-14 Loam ____-_-.------.-_- ML A-4 
14-30 Clay loam ____---_.____ CL A-6 
380-60 Loam. cccsesseccnceat- ML A-4 
1 to 2 0-15 Fine sandy loam ___-_____ SM A-4 
15-42 Stratified fine sand and | SM A-4 and A-2 
very fine sand. 
1 to 2. 0-7 Clay loam ___-_________ ._|CL A-6 
1-27 Silty clay and clay ....-- CH A-7 
27-60 Silty clay -....._.-.---- CH A-1 
4 or more. 0-7 Fine sand ._-_____.___- SP-SM orSM_ | A-2 or A-8 
7-66 Fine sand ....__..__-.. SP A-3 
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properties—Continued 


Percentage passing sieve— 


No. 4 No. 10 No. 200 Available water 
(4.7 mm.) (2.0 mm.) (0.074 mm.) Permeability capacity Reaction Shrink-swell potential 
Inches per 
hour pH value 
95-100 95-100 25-45 2.5-5.0 14-78 Low. 
70-85 65-80 380-45 2.5-5.0 14-7.8 Low. 
55-80 50-70 0-10 5-10 M2 | eee Low. 
95-100 95-100 15-30 2.5-5.0 14 T4—7.8 Low. 

100 95-100 30-45 2.5-5.0 14 6.6-7.8 Low. 
55-80 50-70 0-10 5-10 02 T4-8.0 Low. 

100 95-100 80-70 0.05--0.20 16 7.4-8.0 Low. 

100 95-100 15-20 5-10 05 6.6-7.8 Low. 

100 95-100 0-5 >10 04 6.6-7.8 Low. 

100 95-100 60-75 0.2-0.8 17 6.1-6.5 Moderate. 

100 95-100 80-90 0.05—0.2 16 6.6-7.3 High. 

100 95-100 80-95 <0.05 16 6.6-7.8 High. 

100 95-100 85-50 0.8=2.5 15 6.1-6.5 Low. 

100 95-100 385-65 0.8-2.5 15 6.6-7.8 Low. 

100 95-100 30-70 0.2-0.8 18 7.4-8.0 Low. 
95~100 95-100 25-45 2.5~-5.0 12 5.6~7.8 Low. 
95-100 95-100 55-765 0.8-2.5 15 5.6-6.0 Low. 
90~95 80-90 20-30 2.5~5.0 12 T4-8.0 Low. 

100 100 60-80 0.2-0.8 17 6.1-7.8 Moderate. 

100 100 80-95 0.2-0.8 17 6.6-7.8 Moderate. 

100 95-100 60-80 0.2-0.8 -16 1.4-8.0 Moderate. 
Peeeet., lll eee) ee 5-10 25 6.6-7.8 Variable. 
95-100 90-100 60-90 0.8-2.5 14 6.6-7.8 Moderate. 
95-100 95-100 25-45 2.5-5.0 12 6.1-7.8 Low. 
95-100 95-100 65-75 0.8-2.5 15 6.1-7.3 Low. 
90-95 80-90 20-80 2.5-5.0 12 7.4-8.0 Low. 
aoosee, |i] sucee. (| * necks 5-10 25 6.6-7.8 Variable. 

100 95-100 35-50 2.6-5 14 6.1-7.8 Low. 

100 95-100 85-75 2.5-5 15 6.6~7.8 Low. 

100 95-100 80-90 0.2-0.8 18 74-8.0 Moderate. 

100 95~100 0-10 5-10 05 6.6-7.8 Low. 

100 90-100 60-80 0.8-2.5 AT 6.6-7.3 Moderate. 
85-95 80-95 60-85 0.2-0.8 18 7.4-8.0 Moderate. 
95-100 90-100 60-75 2.5-5.0 14 6.6-7.3 Low. 
95-100 95-100 60-80 0.2-0.8 18 6.6-7.3 Moderate. 
95-100 90-100 55-75 0.8-2.5 16 7.4-8.0 Low. 

100 95-100 385-50 0.8-2.5 15 6.1-7.8 Low. 

100 95-100 80-55 0.8-10 18 1.4-8.0 Low. 

100 95-100 60-75 0.2-0.8 17 6.1-6.5 Moderate. 

100 95-100 80-90 0.05-0.2 16 6.1-6.5 High. 

100 95-100 80-95 0.05-0.2 16 7.4-8.0 High. 

100 95-100 5-20 >10 05 6.6~7.3 Low. 


100 95-100 0-5 >10 04 6.1-7.3 Low. 
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TABLE 4.—Estimated 


Classification 
Depth 
Soil series and map symbols 5 from 
: surface USDA texture Unified AASHO 
Fest Inchea 
OKB: 20 hate out Sete Sete Ss 4 or more. 0-9 Fine sand -.-----.----- SP-SMorSM | A-2or A-3 
9-50 Sand) 2 on se eclescckeee SP A-3 
50-66 Clay loam -.----------- cL A-6 
Parkhill: Pa _----------.--------- Less than 1. 0-12 Loam) 22222040405 s4 5-252 ML A-4 
12-86 Haeny loam and clay cL A-6 
oam.. 
86-60 Loam ..------.--------- ML A-4 
Paulding: Pe --.----------------- Less than 1. 0-7 Clays 2e22n5ee2euatte CH A-7 
7-42 Clay. 2cccsedtsueccwcces CH A-7 
Sanitary land fill: Sa. : 
Soil 1 material variable; onsite 
investigation needed. 
Saranac: Sc .__------------------ Less than 1? 0-11 Clay loam __----__------ cL A-6 
11-50 Clay loam to silty clay --|CL A-6 or A-7 
50-60 Sand’: joceccoeee se wees SP A-3 
Selfridge: SdA, SdB, SeA, SfB -_--- 1 to 2. 0-29 Fine sand _._--...------ SP-SM A-3 
For Lamson part of SeA, see 29-42 Clay loam __-.--------- CL A-6 
Lamson series. For Lenawee 
part of SfB, see Lenawee se- 
ries. 
Shoals: “Sh: vz.dce- ese esses ses seses 1 to 2° 0-10 Loatiic sceseccesnchttees ML A~4 
10-54 Silt loam ____---------- ML A-4 
Sims? “Shee ee woe. Fete eee soe, Less than 1. 0-8 Clay loam _._--...------ cL A-6 
8-80 Silty clay loam -_--__--- cL A-6 
80-54 Silty clay loam -__..---- cL A-6 
Sisson: SmB, SmC ___..--.-------- 3 or more. 0-7 Fine sandy loam --.___-- SM A-4 
7-29 Silt loam -_------------ ML A-6 
29-60 Stratified silt and very |Layers of ML Layers of A-4 
fine sand. and SM and A-2 
Sloan: Sn ......----------------- Less than 1.7 0~11 LOaM 225-224 5cnesnesee a A4 
11-55 Silt loam or loam __-___-. L-CL A-4 
55-60 Sands 22. jo e2ebceese esac SP or SP-SM A-3 
Spinks: SpA, SpB, SpC --.--------- 4 or more. 0-16 Loamy sand _.---_------ SM A-2 
16-23 Sand > 22262225 sucgsbe ete SP A-3 
238-48 Layers of sand and sandy | Layers ae SP— | A-2 
loam. SM and SM 
43-60 Sand: <. sec csdsceseeete SP A-8 
Tawas: Tat. 22522cso34022 eho ses At surface. 0-18 Muteki: 2.222453 Sy shelsoee Pt. Mieterse 
18-60 Sands... 4.2202 so352 552055 SP-SM or SP A-1 
Toledo: Ts; Tt. scccecccsceeshecace Less than 1. 07 Silty clay loam or clay __ |CLorCH a or A-7 
7-48 Silty clay ....----.----- CH A-7 
48-60 Heavy silty clay loam __. |CL A-6 
Urban land: Ur. 
Soil material variable; onsite 
investigation needed. 
Wasepi: 
WsA, WsB, WIA, WB _____-__.-__- 1 to 2. 0-11 Sandy loam or loamy SM A-2 
For Au Gres part of WB, see sand. 
Au Gres series. 11-28 Heavy sandy loam ----.- sc A-6 
28-60 pieced sand and SP-SM or SP A-1 
gravel. 


See footnotes at end of table. 
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properties—Continued 
Percentage passing sieve— 


No. 4 No. 10 No. 200 Available water ; 
(4.7 mm.) (2.0 mm.) (0.074 mm.) Permeability capacity Reaction Shrink-swell potential 


Inches per Inches per 
hour y of soil pH value 

100 95-100 5-20 >10 .05 6.1-7.3 Low. 

100 95-100 0-5 >10 14 6.1-7.3 Low. 

100 965-100 70-80 0.05-0.2 18 7.4-8.0 Moderate. 

100 95-100 60-75 0.8-2.5 17 6.1-7.3 Low. 

100 95-100 60-80 0.2-0.8 18 6.1-6.5 Moderate. 
95-100 95-100 55-75 0.8-2.5 16 7.4-8.0 Low. 

100 100 80-100 0.05-0.2 21 6.6-7.8 High. 

100 100 80-100 <0.05 16 6.6-7.8 High. 

100 100 70-90 0.2-0.8 18 TA-T.8 Moderate. 

100 100 70-90 0.2-0.8 16 7.4-7.8 Moderate. 

100 95-100 0-5 >10 04 7.4-7.8 Low. 

100 95-100 5-10 5-10 05 5.6-7.3 Low. 

100 95-100 60-80 0.2-0.8 14 7.4-7.8 Moderate. 

100 100 55-75 0.8-2.5 17 7.4-1.8 Low. 

100 100 80-90 0.8-2.5 20 TA-7.8 Low. 
95-100 95-100 60-80 0.2-0.8 18 6.1-6.5 Moderate. 
95-100 95-100 80-90 0.2-0.8 20 6.1-7.3 Moderate to high. 
90-95 85-95 80-90 0.2-0.8 16 7.4-8.0 Moderate. 

100 95-100 35-50 0.8-2.5 15 14-7.8 Low. 

100 95-100 55-75 0.8-2.6 18 6.6-7.8 Low. 

100 95-100 30-85 0.2-2.5 18 7,4-8.0 Low. 

100 95-100 55-75 0.8-2.5 17 74-78 Low. 

100 95-100 60-90 0.8-2.5 18 7.4-7.8 Low. 

100 95-100 0-10 5-10 04 7.4-8.0 Low. 

100 95-100 15-30 5-10 05 6.1-6.5 Low. 

100 95-100 0-5 5-10 04 6.6-7.3 Low. 

100 95-100 10-80 2.5-10 08 6.6-7.3 Low. 

100 95-100 0-5 >10 04 7.4-8.0 Low. 
seecan, ll! eeteee) ||) aes 5-10 25 6.6-7.3 Variable. 

100 95-100 0-10 >10 04 T4-8.0 Low. 

100 100 80-95 8 19 7.4-7.8 High. 

100 100 80-95 0.00-0.05 16 74-78 High. 

100 95-100 85-95 0.2-0.8 18 7.4-8.0 High. 
95-100 90-100 15-35 2.5-10 10 6.6-7.8 Low. 
90-100 80-100 35-45 2.5-5.0 12 6.6-7.8 Low. 


55-80 50-70 0-10 5-10 02 7.4-8.0 Low. 
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TABLE 4.—Estimated 


Classification 


SM 


sc 
SP-SM or SP 
Layers of SM 


Depth 
from 
surface 


USDA texture 


Sandy loam 

Heavy sandy loam 
Stratified sand and gravel- 
Stratified silt and very 


Willette: 


WX 2eecestasecatco celal 


At surface. 


fine sand. 


* Estimated depth to seasonal high water table assumes that no artificial drainage practices are in operation. 


* Soil is subject to 


Soil series and 
map symbols 


Au Gres: 
ASB ..-2---+--25 


Blount: BIA, BIB -- 


Boyer: 
BrA, BrB, BrC, 
BsA, BsB, BsC, 
BsD, BsE. 


flooding. 


Very poor: 
sandy; 
droughty; mod- 
erate content of 
organic matter; 
seasonal high 
water table. 


Very poor: 
sandy;- 
droughty; mod- 
erate content of 
organic matter; 
seasonal high 
water table. 


Fair: thin; 
crusts slightly 
when dry; sea- 
sonal high 
water table. 


Poor: droughty; 
low content of 
organic matter; 

ravel and cob- 
estones on sur- 
face in many 
areas. 


Good: sandy Not suitable 
material to 

depth of more 

than 60 inches; 

high water table 

hinders 

excavation in 

wet periods. 


Good: sandy Not suitable 
material to 

depth of 5 feet; 

high water ta- 

ble hinders ex- 

cavation in wet 


periods. 


Not suitable _____ 


Good: sand Fair: more 
with some fines than 50 percent 
and gravel. sand with some 

fines. 
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Suitability as source of — 
Impermeable 
Topsoil Sand Gravel Road fill material 


Fair to good: 
low volume 
change; fair 
compaction ; 
very slight 
frost action; 
seasonal high 
water table. 


Fair to good in 
subsoil: low 
volume change. 
Poor to fair in 
substratum: 
moderate to 
high volume 
change; difficult 
to work when 
wet; periodic 
high water ta- 
ble. 


Poor to fair: 

moderate to high 
volume change; 
difficult to work 
and compact 
when wet; sea- 
sonal high water 
table. 


Good: low vol- 
ume change; 
sandy and 
gravelly mater- 
ial provides good 
subgrade ma- 
terial. 


Not suitable: 
sandy; very 
rapid perme- 
ability. 


Not suitable in 
subsoil: sandy; 
very rapid per- 
meability. Good 
in substratum: 
periodic high 
water table. 


Good: difficult to 
work and com- 
pact when wet. 


Good to fair in 
uppermost 24 to 
40 inches. Not 
suitable in sand 
and gravel: 
rapid perme- 
ability; subject 
to piping. 


properties—Continued 


Percentage passing sieve— 


No. 4 No, 10 No. 200 
(4.7 mm.) (2.0 mm.) (0.074 mm.) 


pretations for specified uses 


Soil features affecting suitability for— 


Highway Foundations for 
location low buildings Winter grading 


Seasonal high water 
table; sandy ma- 
terial loses stability 
and flows when 
wet; fill needed. 


Seasonal high water 
table; wetness may 
hinder construc- 
tion; substratum 
subject to frost 
heaving. 


Seasonal high water 
table hinders con- 
struction in some 
areas; subject to 
frost heaving. 


Cuts and fills needed 
in many steep 
areas; substratum 
is good source of 
material for sub- 
base and fill. 


388-772 O- 71-6 


Seasonal high 
water table; vol- 
ume change on 
wetting or dry- 
ing; very low 
compressibility ; 
fair to good 
shear strength; 
flows when wet. 


Seasonal high 
water table; 
moderate to high 
volume change 
on wetting or 
drying; medium 
compressibility 
and shear 
strength. 


Seasonal high 
water table; 
moderate volume 
change on wet- 
ting or drying; 
medium com- 
pressibility and 
shear strength. 


Low volume 
change on wet- 
ting or drying; 
very low com- 
pressibility; 
medium to high 
shear strength. 
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Wetness commonly 
hinders opera- 
tions. 


Wetness commonly 
‘hinders opera- 
tions. 


Moisture content 
commonly too 
high for good 
compaction; 
poor stability 
on thawing. 


Low to medium 
moisture con- 
tent commonly 
prevails; fair 
stability on 
thawing. 


Permeability 


capacity 


Inches per 
neh of soil 


Moderate in sand; 
high in sub- 
stratum. 


Low to moderate 


Available water 


Reaction 


Uncoated steel Concrete 


Moderate 


Low to moderate 


Shrink-swell potential 
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Low. 
Low. 
Low. 
Low. 


Variable. 
High. 


Limitations for 
septic tank 
disposal fields 


Severe: seasonal 
high water 
table; very rapid 
percolation of 
effluent may 
pollute water 
supply; onsite 
investigation 
needed. 


Severe: seasonal 
high water 
table; onsite 
investigation 
needed. 


Severe: seasonal 
high water 
table; moder- 
ately slow per- 
meability; onsite 
investigation 
needed. 


Slight on slopes of 
0 to 12 percent: 
rapid permea- 
bility at depth 
of 24 to 40 inch- 
es. Severe on 
slopes of more 
than 12 percent 
because of diffi- 
culty in install- 
ing and operat- 
ing filter beds; 
possible con- 
tamination of 
water supply. 
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Soil erin ty 
rina 
BvB ....-------- Poor: droughty; 


low content of 
organic matter; 
gravel and cob- 
blestones on sur- 
face in many 
areas, 


Poor: sandy; 
subject to wind 
erosion; high 
water table. 


Brevort: Bx 
For Selfridge 
part, see Self- 
ridge series. 


CeA, CeB ..| Fair: may be 
thin where ero- 
sion has taken 


place. 


Celina: 


Fair: sandy lay- 
ers; subject to 
stream overflow; 
seasonal high 
water table. 


Ceresco: Cf 


Cohoctah: Cm Fair: slightly 
droughty; mod- 
erate content of 
organic matter; 
subject to 


stream overflow. 


CvA, CvB _| Good: loamy; 
gravel and cob- 
blestones on sur- 


face in some 


Conover: 


areas, 
Corunna: Cw .____-. Surface: good. 
Subsoil: fair; 


high water table. 
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Suitability as source of — 


Impermeable 
Gravel Road fill material 


Good in uppermost | Fair in upper- 


20 to 40 inches: 
sand with some 
fines and gravel. 
Not suitable be- 
low depth of 20 
to 42 inches, 


Fair: limited 
source of sandy 
material to 
depth of 20 to 
40 inches. 


Not suitable 


Not suitable 


Not suitable 


Not suitable 


Not suitable 


most 20 to 40 
inches: more 
than 50 percent 
sand with some 
fines, Not suit- 
able below depth 
of 20 to 42 inch- 
es. 


Not suitable 


Not suitable 


TABLE 5.—Engineering interpreta 


Good in uppermost 
20 to 40 inches: 
low volume 
change; sandy 
and gravelly 
material pro- 
vides good sub- 
grade material. 
Poor to fair be- 
low depth of 20 
to 42 inches. 


Fair to good to 
depth of 20 to 
40 inches: low 
volume change. 
Fair to poor for 
clayey material: 
moderate to 
high volume 
change; difficult 
to work when 
wet. 

Poor to fair: low 

to moderate 

volume change; 
difficult to work 
and compact 
when wet, 


Fair to good: low 
volume change; 
fair workabili- 
ty; seasonal 


high water ta- 
ble. 
Fair to good: low 


volume change; 
fair workability; 
slight to high 
potential for 
frost action; 
high water ta- 
ble. 
Poor to fair: low 
to moderate 
volume change; 
difficult to work 
and compact 
when wet. 


Subsoil: fair to 
poor; low vol- 
ume change. 
Substratum: 
poor to fair; 
moderate to 
high volume 
change. 


Good to fair in up- 
permost 20 to 40 
inches. Not suit- 
able in sand and 
gravel: rapid 
permeability ; 
subject to pip- 
ing. Good below 
depth of 20 to 
42 inches; diffi- 
cult to work and 
compact when 
wet. 


Not suitable to 
depth of 20 to 
40 inches: 
sandy; rapid 
permeability. 
Good in clayey 
material: diffi- 
cult to work 
when wet. 


Good: difficult to 
work and com- 
pact when wet. 


Fair: some seep- 
age possible; 
subject to piping. 


Fair: some seep- 
age possible; 
high water 
table; subject 
to piping. 


Good: difficult 
to work and 
compact when 
wet. 


Subsoil: fair; 
thin. Substra- 
tum: good; high 
water table. 
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tions for specified uses—Continued 


Soil features affecting suitability for— 


Limitations for 
Highway Foundations for septic tank 
location low buildings Winter grading Uncoated steel Concrete disposal fields 


Cuts and fills needed Low compressibili- | Low to medium Low to moderate _ | Low -.---------- Moderate to se- 
in many areas; ty in uppermost moisture content vere: slow per- 
loamy material 20 to 40 inches; commonly pre- meability to 
subject to frost moderate volume vails; fair sta- depth of 20 to 40 
heaving. change in loamy bility on thaw- inches; large 

material; medi- ing. filter beds neces- 
um shear sary; onsite in- 
strength and vestigation 
compressibility. needed. 

High water table; High water table; High water table; High -..-.------- Low ..-.-------- Severe: high 
wetness hinders moderate to high moisture content water table; 
construction. volume change; too high for good slow permeabili- 

medium com- compaction; ty at depth of 20 

pressibility and poor stability on to 40 inches; 

shear strength. thawing; wet- filter fields sat- 
ness hinders urated during 
operations. wet periods. 

(Cuts and fills needed Low volume Moisture content Moderate ----._-- Low ____-------- Moderate: moder- 
in many places; change on wet- too high for good ate or moderate- 
subject to frost ting or drying; compaction; ly slow per- 
heaving. medium shear poor stability on meability; on- 

strength and thawing. site investiga- 

compressibility. tion needed. 
easonal high water Seasonal high High moisture Moderate ..--__-- Dow 220 2cerecs Severe: seasonal 
table; subject to water table; low content may high water table 
stream overflow. volume change hinder opera- and stream over- 

and compressi- tions. flow; onsite in- 

bility; may be- vestigation 

come quick and needed. 

flow when wet. 

High water table; High water table; High water table; Moderate __-.---- Tow ... .------- Severe: high 
subject to stream low volume wetness hinders water table; 
overflow. change and com- operations; poor stream overflow; 

pressibility; me- stability on filter fields sat- 
dium to high thawing. urated during 
shear strength; wet periods. 
subject to flood- 

ing. 

Seasonal high water Seasonal high Moisture content High .._..-__---- Low? -aG2tcics2e2 Severe: seasonal 
table; wetness water table; low too high for high water 
hinders construc- volume change good compac- table; moderate- 
tion in some areas; on wetting or tion; poor sta- ly slow perme- 
subject to frost drying; medium bility on thaw- ability; onsite 
heaving. compressibility ing. investigation 

and shear needed. 
strength. 

High water table; High water table; | High water table; | High ____..-._.-- Low -x2elccdsneee Severe: high 
wetness hinders moderate to high poor stability on water table. 
construction. volume change; thawing. 

medium com- 
pressibility ; 
moderate shear 


strength. 
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Soil series and 
map symbols 


Del Rey: DIA, DIB, 
DmA, DmB. 

For Metamora 
part of DmA 
and DmB, see 
Metamora 
series. 


Dryden: 


Edwards: Ed __.-_- 


Ensley: Ep ...-_.-- 


For Parkhill 
art, see 


arkhill series. 


Fulton: 


Gilford: 
Gd 


DrA, DrB __ 


FtA, FuA _- 


Good: seasonal 
high water 
table; crusts 
slightly when 
wet. 


Fair: thin; 
loamy; stones on 
surface in some 
areas, 


Poor: erodible; 
oxidizes readily; 
fair to good if 
mixed with min- 
eral material; 
high water table. 


Surface: good. 
Subsoil: fair; 
high water table. 


Poor: thin; low 
organic-matter 
content; crusts 
when dry. 


Surface: good. 
Subsoil: fair; 
thin; high water 
table. 


Good to depth of 


10 to 14 inches: 
moderate to high 
content of or- 
ganic matter. 
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Not suitable ___.-_ 


Not suitable _.___ 


Not suitable _____ 


Not suitable _____ 


Good: stratified 
sand and grav- 


el; wetness hin- 
ders excavation 


in many areas, 


Good in uppermost 
20 to 40 inches: 
sandy with some 


fines and grav- 


el; wetness hin- 
ders excavation 


in many areas, 
Not suitable in 
substratum. 


Not suitable 


Fair: 


more than 
50 percent sand; 
wetness hinders 
excavation in 
many areas. 


Fair in uppermost 


20 to 40 inches: 
less than 50 per- 
cent gravel; 
wetness hinders 
excavation in 
many areas. Not 
suitable in sub- 
stratum. 


TABLE 5.—Engineering interpreta 


Poor to fair: 
moderate vol- 
ume change; 
difficult to work 
and compact 
when wet; very 
high frost ac- 
tion; seasonal 
high water ta- 
ble. 


Fair to good: 
low volume 
change. 


Not suitable in 
uppermost or- 
ganic layer 
and marl; un- 
stable; highly 
compressible; 
nigh water ta- 

le. 


Fair to good: 
low volume 
change; some 
stones. 


Poor: high 
volume change; 
poor work- 
ability when 
wet. 


Fair in upper- 
most 20 to 40 
inches: low vol- 
ume change; 
good to fair 
workability and 
compaction. 
Good in sandy 
and gravelly 
material: low 
volume change; 
wetness hinders 
excavation. 


Fair in uppermost 
20 to 40 inches: 
low volume 
change; high 
water table. 
Poor in sub- 
stratum: low 
volume change. 


Suitability as source of — 
Impermeable 
Topsoil Sand Gravel Road fill material 


Not suitable __.__ 


Good: imper- 
vious; difficult 
to work and 
compact when 
wet; seasonal 
high water 
table, 


Fair to good: 
good worka- 
bility and 
compaction. 


Not suitable in up- 
permost organic 
layers and mar] 
unstable; highly 
compressible. 


Subsoil: fair to 
good; thin. Sub- 
stratum: fair; 
high water 
table. 


Good: high vol- 
ume change; 
poor workability 
and compaction 
when wet. 


Fair in uppermost 
20 to 40 inches: 
low volume 
change. Not sui 
able in sand 
and gravel: rap- 
id permeability; 
subject to 
piping. 


Fair in subsoil. 
Not suitable in 
sand and gravel: 
rapid perme- 
ability; subject 
to piping. Fair 
in substratum: 
liquefies readily 
and flows when 
wet; high water 
table. 
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Soil features affecting suitability for— 


Highway 
location 


Seasonal high water 
table hinders con- 
struction in some 
areas; subject to 
frost heaving; 
difficult to work and 
compact when wet. 


Cuts and fills needed 
in many areas; 
stones hinder grad- 
ing in some areas. 


High water table; 
organic material 
unstable and must 
be removed. 


High water table; 
wetness hinders 
construction. 


Seasonal high water 
table; plastic, clay- 
ey material; un- 
stable and slippery 
when wet. 


High water table; 
wetness hinders 
compaction. 


High water table; 
wetness hinders 
construction; silty 
and sandy substra- 
tum loses stability 
and flows when 
wet; subject to 
frost heaving. 


Foundations for 
low buildings 


Medium compressi- 


bility ; moderate 
to high volume 
change; sea- 
sonal high water 
table; substra- 
tum unstable 
when wet. 


Low volume 


change on wet- 
ting or drying; 
low compressi- 
bility; may be- 
come quick and 
flow when wet. 


High water table; 


unstable organic 
soil to depth of 
12 to 40 inches; 
marl has poor 
shear strength. 


High water table; 


low volume 
change and com- 
pressibility; fair 
to good shear 
strength; may 
flow when wet. 


Seasonal high 


water table; 
high volume 
change on wet- 
oe or drying; 
high compressi- 
bility; low shear 
strength; hard 
when dry. 


High water table; 


low volume 
change; very 
low compressi- 
bility; fair to 
good shear 
strength; flows 
when wet. 


High water table: 


may flow when 
wet. 


Moisture content 
too high for 
good compac- 
tion; poor sta- 
bility on thaw- 
ing. 


Medium to high 
moisture con- 
tent; difficult to 
obtain good 
compaction; 
poor stability 
on thawing. 


High water table; 
unstable organic 
material. 


High water table; 
wetness hinders 
operations. 


High moisture 
content hinders 
operations in 
many places; 
poor stability on 
thawing. 


High water table; 
wetness hinders 
operations in 
many places. 


High water table; 
wetness hinders 
operations in 
many places. 


Low to moderate - 
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Limitations for 
septic tank 
disposal fields 


Severe: seasonal 


high water 
table; moderate- 
ly slow perme- 
ability; onsite 
investigation 
needed. 


Slight: moderate 


permeability; 
stones hinder 
construction in 
some places. 


Severe: high 


water table; un- 
stable organic 
material; filter 
fields saturated 
during wet 
periods. 


Severe: high 


water table; 
filter fields sat- 
urated during 
wet periods. 


Severe: seasonal 


high water 
table; slowly 
permeable, clay- 
ey material; 
onsite investiga- 
tions needed. 


Severe: high 


water table; 
rapid perme- 
ability in sandy 
and gravelly ma- 
terial at depth 
of 20 to 40 inch- 
es; filter fields 
saturated dur- 
ing wet periods. 


Severe: high 


water table; 
slowly perme- 
able and un- 
stable soil ma- 
terial at depth 
of 20 to 40 
inches. 


Soil series and 
map symbols 


Granby: 


Hoytville: Hy -.---- 


Lamson: La 


Lapeer: LeB, LeC, 
LeD, LeE. 


Lenawee: Lh, Lk ..- 
For Selfridge 
part of Lk, see 
Selfridge 
series. 


Linwood: Lm ------ 


Locke: LoA, LoB, 
LsB. 


Poor: sandy; 
subject to wind 
erosion; high 
water table. 


Fair for loamy 
texture: moder- 
ate content of 
organic matter; 
high water table. 


Good: erodible; 
moderate content 
of organic mat- 
ter; high water 
table. 


Fair: thin; 
loamy; stones on 
surface in some 
areas. 


Fair: sticky 
when wet; 
high water table. 


Poor: erodible; 
oxidizes readily; 
fair to good if 
mixed with min- 
eral material; 
high water table. 


Fair: thin; 
loamy; stones on 
surface in some 
areas. 
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TABLE 5.—Engineering interpreta 


Road fill 


Suitability as source of — 
[opm | sant | Gravet | 


Impermeable 
material 


Good: sandy Not suitable _____ Fair to good: 
material; excess low volume 
wetness hinders change and 
excavation in compressibility ; 


fair workabili- 


many areas. 
ty; high water 
table. 


Poor: poor 
shear strength, 
workability, and 
compaction; 
high volume 
change; high 
water table. 


Not suitable -___- 


Poor: low vol- 
ume change; 
material flows 
when wet; high 
water table; 
subject to frost 
heaving. 


Not suitable _____ 


Fair to good: low 
volume change; 
stones. 


Not suitable _.._- 


Fair to poor: 
moderate volume 
change; difficult 
to work and 
compact when 
wet; high water 
table. 


Not suitable __--. 


Not suitable in 
uppermost or- 
ganic layer: 
unstable; high- 
ly compressible. 
Fair to poor in 
loamy material: 
moderate vol- 
ume change; 
high water 
table. 


Fair to good: low 
volume change; 
slight to mod- 
erate potential 
for frost action; 
seasonal high 
water table. 


Not suitable .___- 


Not suitable ____- 


Not suitable: 
sandy; rapid 
permeability; 
high water 
table; subject 
to piping. 


Good: high vol- 
ume change; 
poor workability 
when wet; high 
water table. 


Fair: liquefies 
readily and flows| 
when wet; high 
water table. 


Fair to good: 
good work- 
ability and 
compaction, 


Good: imper- 
vious; difficult 
to work and 
compact when 
wet, 


Not suitable in up- 
permost organic 
layer: un- 
stable; highly 
compressible. 
Good in loamy 
material: fair 
workability 
when wet; high 
water table. 


Fair to good: 
good workability 
and compaction. 


tions for specified uses—Continued 


Soil features affecting suitability for— 
Highway Foundations for 
location low buildings Winter grading Uncoated steel 


High water table; 
sandy material 
loses stability and 
flows when wet. 


High water table; 
plastic, clayey ma- 
terial unstable and 
slippery when wet; 
low shear strength. 


High water table; 
silty and sandy sub- 
stratum loses sta- 
bility and flows 
when wet; subject 
to frost heaving. 


uts and fills needed 
in many steep 
areas; stones 
hinder grading 
operations in 
some areas, 


High water table; 
wetness hinders 
construction. 


High water table; 
organic material is 
unstable and must 
be removed. 


Seasonal high water 
table; wetness 
hinders construc- 
tion in some areas; 
subject to frost 
heaving. 


High water table; 
low volume 
change; very 
low compressi- 
bility; good 
shear strength; 
flows when wet. 


High water table; 
high volume 
change and com- 
pressibility; low 
shear strength; 
hard when dry. 


High water table; 
subject to lique- 
faction; low vol- 
ume change and 
compressibility; 
fair shear 
strength. 


Low volume 
change on wet- 
ting or drying; 
low compreasi- 
bility; may be- 
come quick and 
flow when wet. 


High water table; 
moderate vol- 
ume change; 
medium com- 
pressibility and 
shear strength. 


High water table; 


uppermost 12 to 
40 inches un- 
stable organic 
soil; substratum 
has fair shear 
strength. 


Seasonal high 
water table; low 
volume change 
on wetting or 
drying; low 
compressibility ; 
medium shear 
strength; may 
flow when wet. 
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High water table; 
wetness hinders 
operations. 


High water table; 
clayey; poor sta- 
bility on thaw- 
ing. 


High water table; 
poor stability on 
thawing. 


Medium to high 
moisture content 
in many places; 
difficult to ob- 
tain good com- 
paction; poor 
stability on 
thawing. 


High water table; 
poor stability 
on thawing. 


High water table; 
unstable organic 
material. 


Moisture content 
usually too high 
for good com- 
paction; poor 
stability on 
thawing. 


Corrosivity 


Low to moderate - 


Moderate 
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Limitations for 
septic tank 
disposal fields 


Concrete 


Severe: high wa- 
ter table; rapid 
permeability; 
filter fields sat- 
urated during 
wet periods. 


Severe: high 
water table; 
very slowly per- 
meable, expan- 
sive, clayey ma- 
terial; filter 
fields saturated 
during wet 
periods, 


Severe: high 
water table; ma- 
terial flows 
when wet. 


Slight on slopes of 
0 to 12 percent; 
severe on slopes 
of more than 12 
percent because 
of difficulty in 
installing and 
operating filter 
fields; moderate 
or moderately 
rapid perme- 
ability. 


Severe: high wa- 
ter table; mod- 
erately slowly 
permeable ma- 
terial within 2 
feet of the sur- 
face; filter fields 
saturated during 
wet periods. 


Severe: high 
water table; un- 
stable organic 
material at 
depth of 12 to 
40 inches, 


Severe: seasonal 
high water 
table; moderate 
permeability; 
onsite investiga- 
tion needed. 
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Soil series and 
map symbols 


Lupton: Lu --..---- 


Made land: Md. 
Material varia- 
ble; onsite 
investigation 
needed. 
Metamora: MeA, 
MeB. 


Metea: MnA, MnB __ 


Miami: MoB, MoC, 
MoD, MoE. 


Minoa: MsB _____-- 


Nappanee: NaA, 


NcA, NcB, 


Poor: 


Fair: 


Very poor: 


Fair: 


Good: 


Topsoil 


erodible; 
oxidizes readi- 
ly; fair to good 
if mixed with 
mineral mater- 
ial; high water 
table. 


thin; mod- 
erate content of 
organic matter; 
seasonal high 
water table. 


thin; 
low content of 
organic matter; 
droughty. 


thin; grav- 
el and cobble- 
stones on surface 
in some areas. 


moderate 
content of or- 
ganic matter; 
seasonal high 
water table. 


Good to fair: low 


content of or- 
ganic matter; 
crusts and be- 
comes hard 
when dry; sea- 
sonal high 
water table. 


SOIL SURVEY 


Not suitable _.__- 


Fair: limited 
source of sandy 
material to 
depth ranging 
from 20 to 40 
inches, 


Not suitable _____ 


Not suitable _____ 


Not suitable __.__ 


Not suitable 


Not suitable 


Not suitable 


Not suitable 


Poor: 


Poor: 


Road fill 


Not suitable: 


unstable; high 
compressibility. 


Good in uppermost 


20 to 40 inches: 
low volume 

say be Fair to 
poor below; mod- 
erate volume 
change. 


Fair to good at 


depth of 20 to 
40 inches: low 
volume change. 
Fair to poor for 
loamy material: 
moderate to low 
volume change; 
fair workability. 


Poor to fair: low 


to moderate vol- 
ume change; 
difficult to work 
and compact 
when wet. 


low volume 
change; difficult 
to work; ma- 
terial flows 
when wet. 


poor shear 
strength, work- 
ability, and 
compressibility; 
seasonal high 
water table. 


Good: 


Good: 


Fair: 


TABLE 5.—Engineering interpreta 


Suitability as source of— 


Not suitable __--- 


Impermeable 
material 


Not suitable: un- 


stable; high 
compressibility. 


uppermost 
20 to 40 inches 
has good work- 
ability; material 
below has poor 
workability 
when wet. 


Not suitable at 


depth of 20 to 40 
inches; sandy; 
rapid perme- 
ability. Good in 
loamy material: 
fair workability 
when wet. 


difficult to 
work and com- 
pact when wet. 


liquefies 
readily and flows 
when wet. 


Good: high vol- 


ume change; 
poor work- 
ability when 
wet. 


tions for specified uses-—Continued 


Soil features affecting suitability for— 
Foundations for 
low buildings Winter grading Uncoated steel 


High water table; 


Highway 
location 


High water table; 
organic material i is 
unstable and must 
be removed. 


Seasonal high water 
table; wetness hin- 
ders construction 
in some areas. 


Cuts and fills needed 
in many areas; 
erodible when ex- 
posed on embank- 
ments. 


Cuts and fills needed 
in many steep 
areas; subject to 
frost heaving. 


Seasonal nen water 
table; silty and 
sandy substratum 
loses stability and 
flows when wet; 
subject to frost. 
heaving. 


Seasonal high water 
table; plastic 
clayey material un- 
a le and slippery 

when wet. 


very high com- 
pressibility; 
unstable. 


Seasonal high 


water table; 
subject to frost 
heaving and 
liquefaction ; 
moderate volume 
change on wet- 
ting or drying. 


Moderate volume 


change on wet- 
ting or drying; 
medium shear 
strength and 
compressibility. 


Low volume 


change on wet- 
ting or drying; 
medium shear 
strength; sub- 
ject to frost 
eaving. 


Seasonal high 


water table; 
subject to lique- 
faction; low vol- 
ume change on 
wetting or dry- 
ing. 


Seasonal high 


water table; 
high volume 
change on wet- 
ting or drying; 

zh compressi- 
bility; low shear 
strength; hard 
when dry. 
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High water table; 


unstable organic 
material. 


Moisture content 


usually too high 
for good com- 
paction; poor 
stability on 
thawing. 


Moisture content 


commonly too 
high for good 
compaction; 
poor stability on 
thawing. 


Moisture content 


usually too high 
for good compac- 
tion; poor sta- 
bility on thaw- 
ing. 


Moisture content 


usually too high 
for good com- 
paction; poor 
stability on 
thawing. 


High moisture 


content hinders 
operations in 
many places; 
poor stability 
on thawing. 


Moderate 


Moderate -.__---- 


Moderate -------- 


Severe: 


Severe: 


Severe: 


Severe: 
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Limitations for 
septic tank 
disposal fields 


high 
water table; un- 
stable organic 
material. 


seasonal 
high water 
table; variable 
permeability; 
onsite investiga- 
tion needed. 


Moderate: mod- 


erately slow per- 
meability at 
depth of 20 to 40 
inches. 


Moderate on slopes 


of 0 to 12 per- 
cenit; severe on 
slopes of more 
than 12 percent 
because of diffi- 
culty in install- 
ing and operat- 
ing filter fields; 
moderately slow 
permeability in 
some areas. 


seasonal 
high water 
table; when wet, 
soil material 
flow into 
and plug tile and 
filter beds; on- 
site investiga 
tion needed. 


seasonal 
high water 
table; slowly 
permeable 
pansive, clayey 
material; onsite 
investigation 
nee 
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Soil series and 


map symbols 
Oakville: 

OaB ___-------- Very poor: thin; 
sandy; low con- 
tent of organic 
matter; drough- 

ORB) tcc ee ic Surface: very 
poor. Subsoil: 
poor; sandy; 
droughty. 

Parkhill: Pa ----.- Good at surface: 


loamy; low to 
high content of 
organic matter; 
high water ta- 
ble. 


Paulding: Pe Very poor: thin; 
clayey; poor 
workability; 
high water ta- 


ble. 


eae land fill: 


a. 
Soil material 
variable; 

onsite in- 
vestigation 
needed. 


Fair in surface 
layer: loamy; 
medium content 
of organic mat- 


Saranac: Sc 


ter. 
Selfridge: SdA, SdB,| Very poor: thin; 
SeA, SfB. low content of 
For Lamson organic matter; 
part of droughty. 


SeA, see Lam- 
son series. For 
Lenawee part 
of SfB, see 
Lenawee 
series. 


SOIL SURVEY 


Good: sandy 
material to a 
depth of more 
than 60 inches, 


Fair: 40 to 66 
inches of sandy 
material with 


some fines. 


Not suitable _____ 


Not suitable _____ 


Not suitable ____- 


Fair: limited 
source of sandy 
material to a 
depth ranging 
from 20 to 40 
inches. 


Not suitable --__- 


TABLE 6.—Engineering interpreta 


Good: low vol- 
ume change; 
fair workability 
and compaction. 


Not suitable __._- 


Fair to good for 
sandy: material: 
low volume 
change. Fair to 
poor for loamy 
material: mod- 
erate volume 
change; difficult 
to work and 
compact when 
wet, 


Fair to poor: low 
to moderate vol- 
ume change } 
fair workability 
when wet; high 
water table. 


Poor: poor shear 
strength and 
workability; 
high volume 
change; high 
water table. 


Poor to very poor: 
moderate vol- 
ume change; 
difficult to work 
and compact 
when wet. 

Not suitable _____ Fair to good at 
depth of 20 to 
40 inches: low 
volume change. 
Fair to poor for 
loamy material; 
moderate vol- 
ume change. 


Suitability as source of— 
Impermeable 
Topsoil Sand Gravel Road fill material 


Not suitable: 
sandy; very 
rapid perme- 
ability; subject 
to piping. 


Not suitable in 
sandy material: 
very rapid per- 
meability; sub- 
ject to piping. 
Good for loamy 
material. 


Good: fair 
workability 
when wet. 


Good: high vol- 
ume change; 
poor work- 
cane when 
wet; high 
water table. 


Good: moderate 
volume change; 
difficult to com- 
pact and work 
when wet; high 
water table. 


Not suitable at 
depth of 20 to 
40 inches: 
sandy; rapid 
permeability. 
Good in loamy 
material: fair 
workability 
when wet. 


tions for specified uses—Continued 
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Soil features affecting suitability for— 


Cuts and fills needed ; 
seasonal high water 
table in some exca- 
vated areas; loose 
sand easily exca- 
vated but sometimes 
hinders hauling; 
subject to soil 
blowing. 


Cuts and fills needed 
in places; seasonal 
high water table in 
excavated areas; 
loose sand hinders 
hauling; substra- 
tum slippery when 
wet and slows con- 
struction. 


High water table; 
wetness hinders 
construction; sub- 
ject to frost 

eaving. 


High water table; 
plastic, clayey ma- 
terial unstable and 
slippery when wet; 
fair to poor shear 


strength. 


High water table; 
subject to stream 
overflow; subject 
to frost heaving. 


Seasonal high water 
table; subject to 
frost heaving. 


Low volume 


change on wet- 
ting or drying; 
very low com- 
pressibility; 
becomes quick 
when wet and 
flows. 


Moderate to high 


volume change 
on wetting or 
drying; low 
shear strength; 
medium to high 
compressibility. 


High water table; 
low volume 
change; medium 
compressibility ; 
subject to lique- 
faction. 


High water table; 


high volume 
change and com- 
pressibility; low 
shear strength; 
hard when dry. 


Aish water table; 


igh volume 
change; medium 
compressibility 
and shear 
strength. 


Seasonal high 


water table; 
moderate volume 
change on wet- 
ting and drying; 
medium shear 
strength and 
compressibility. 


Sandy; usually 


low moisture 
content; good 
stability on 
thawing. 


Moisture content 


low in sandy 
material, high in 
loamy material. 


High water table; 


poor stability on 
thawing. 


High water table; 


clayey; poor sta- 
bility on thaw- 
ing. 


High water table; 


wetness hinders 
operations; poor 
stability on 
thawing. 


Seasonal high 


water table; 
moisture content 
usually too high 
for good compac- 
tion; poor sta- 
bility on 
thawing. 


Low in sand; 
moderate in 
substratum. 


Moderate 


Highway Foundations for 
location low buildings Winter grading Uncoated steel Concrete 


Low to moderate _ 


Severe: 


Severe: 


Severe: 


Severe: 
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Limitations for 
septic tank 
disposal fields 


Slight to severe: 


seasonal high 
water table in 
some excavated 
areas; possible 
pollution of shal- 
low water sup- 
plies by effiuent; 
onsite investiga- 
tion needed. 


Slight: possible 


pollution of 
shallow water 
supplies by 
effluent; onsite 
investigation 
needed. 


high 
water table; 
moderately slow 
permeability; 
filter fields sat- 
urated during 
wet periods. 


high 
water table; 
very slowly per- 
meable, expan- 
sive clay within 
2 feet of sur- 
face; filter fields 
saturated during 
wet periods. 


high 
water table; 
stream overflow; 
moderately slow 
permeability. 


moder- 
ately slow per- 
meability at 
depth of 20 to 
40 inches; sea- 
sonal high 
water table. 
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TABLE 5.—Engineering interpreta 


Suitability as source of — 
Soil series and 


Impermeable 
Shoals: Sh ..___-- Good: thick; Not suitable _____ Not suitable --._- Poor: low vol- Fair to good: 
loamy; mode- ume change; fair workability 
rate content of poor subgrade and compaction 
ba econ matter; material. when wet. 
subject to flood- 
ing; seasonal 
high water 
table, 
Sims: SI -________J Good in surface Not suitable __._. Poor to fair: Good: difficult 


Sisson: SmB, SmC | 


Sloan: Sn -------.. 


Spinks: SpA, SpB, 
Spc. 


Tawas: Ta _______. 


Toledo: Ts, Tt -..-- 


Urban land: Ur. 
Soil material 
variable; on- 
site investi- 
gation 
needed. 


layer: loamy; 
high content o 
organic matter; 
high water ta- 
ble. 


Fair in surface 
layer: loamy; 
low content of 
organic matter. 


Good: thick; 
loamy; high 
content of or- 
ganic matter; 
subject to flood- 
ing; seasonal 

high water ta- 

ble 


Very poor: san- 
dy; low con- 
tent of organic 
aia drough- 


Poor: erodible; 
oxidizes readily; 
fair to good if 
mixed with min- 
eral material. 


Poor: high con- 
tent of organic 
matter; poor 
workability ; 
high water ta- 
ble. 


Poor: highly 
variable, strat- 
ified material; 
thin layers of 
sand. 


Not suitable _____ 


Good: sandy; 
thin layers not 
suitable. 


Fair below depth 
of 12 to 40 inch- 
es: high water 
table; some 
fines. 


Not suitable _____ 


moderate to high 
volume change; 
difficult to work 
and compact 
when wet. 


Poor: low vol- 
ume change; 
medium to high 
potential for 
frost action; ma- 
terial flows 
when wet. 


Poor: low volume 
change; medium 
to very high po- 
tential for frost 
action; poor 
subgrade ma- 
terial; high 
water table. 


Fair to good: low 
volume change 
and compressi- 
bility; fair to 
good workability 
and compaction. 


Not suitable: 
unstable muck; 
high water 
table; sand is 
fair to good be- 
low depth of 12 
to 40 inches. 


Poor: high vol- 
ume change; 
poor workabil- 
ity; high water 
table. 


to work and 
compact when 
wet, 


Fair: liquefies 
readily and flows 
when wet. 


Fair to good: 
fair workability 
and compaction 
when wet; high 
water table. 


Not suitable: 
sandy; rapid 
permeability ; 
subject to piping. 


Not suitable; un- 
stable; rapid 
permeability. 


Good: high vol- 
ume change; 
poor workability 
and compaction 
when wet; high 
water table. 


tions for specified uses—Continued 


Soil features affecting suitability for— 
Highway Foundations for 
location low buildings Winter grading 


Seasonal high water 
table; subject to 
stream overflow; 
subject to frost 
heaving, 


High water table; 
wetness hinders 
construction; 
subject to frost 
heaving. 


Unstable; silty and 
sandy substratum; 
subject to frost 
heaving. 


High water table; 
subject to stream 
overflow; subject to 
frost heaving. 


Loose sand makes 
excavation easy but 
hinders hauling in 
some places; sub- 
ject to soil blowing. 


High water table; 
organic material is 
unstable and must 
be removed; sandy 
substratum. 


High water table; 
plastic, clayey ma- 
terial unstable and 
slippery when wet; 
low shear strength. 


Seasonal high 
water table; low 
volume change; 
medium com- 
pressibility and 
shear strength; 
subject to flood- 
ing. 


High water table; 


moderate volume 
change; medium 
compressibility 
and shear 
strength. 


Subject to frost 


heaving; may 
flow when wet; 
low volume 
change. 


High water table; 


moderate volume 
change; medium 
compressibility 
and shear 
strength, 


Low volume 


change on wet- 
ting or drying; 
very low com- 
pressibility; be- 
comes quick 
when wet and 
flows. 


High water table; 
unstable organic 
soil to depth of 
12 to 40 inches; 
substratum has 
low volume 
change and com- 
pressibility, 
tends to flow 
when wet. 


High water table; 
high volume 
change and 
compressibility ; 
low shear 
strength; hard 
when dry. 
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Wetness hinders 
operations; poor 
stability on 
thawing. 


High water table; 
poor stability 
on thawing. 


Moisture content 
usually too high 
for good com- 
paction; poor 
stability on 
thawing. 


High water table; 
wetness hinders 
operations; poor 
stability on 
thawing. 


Sandy; low mois- 
ture content; 
good stability 
on thawing. 


High water table; 
unstable organic 
material. 


High water table; 
clayey; poor sta- 
bility on 
thawing. 


Moderate _______- 
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Limitations for 
septic tank 
disposal fields 


Severe: seasonal 
high water 
table; subject to 
stream overflow; 
moderate perme- 
ability; onsite 
investigation 
needed. 


Severe: high 
water table; 
moderately 
slowly perme- 
able material 
within 2 feet of 
surface; filter 
fields saturated 
during wet 
periods. 


Slight to moder- 
ate: when wet, 
soil material 
may flow into 
and plug tile and 
filter beds. 


Severe: high 
water table; 
stream overflow. 


Slight: possible 
pollution of shal- 
low water sup- 
plies by effluent. 


Severe: high 
water table; un- 
stable organic 
material at 
depth of 12 to 
40 inches; filter 
fields saturated 
during wet 
periods. 


Severe: high 
water table; 
very slowly per- 
meable material 
within 24 inches 
of surface; filter 
fields saturated 
during wet 
periods. 
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TABLE 5.—Engineering interpreta 


Suitability as source of— 


Impermeable 
Topsoil Sand Gravel Road fill material 


Soil series and 
map symbols 


Wasepi: Fair for sandy Good: sand with Fair: less than Fair in uppermost Not suitable: per- 

WsA, WsB, WIA, loam; poor for some fines and 50 percent grav- 24 to 40 inches: vious; seasonal 

WB. loamy sand: gravel. el. low volume high water 
For Au Gres moderate con- change. Good in table. 
part of WB, tent of organic sandy and 
see Au Gres matter, gravelly ma- 
series, terial: low 
volume change; 
hinders exca- 
vation. 

WuB _.-.------- Fair: moderate Good in uppermost | Fair in uppermost Good in uppermost | Fair to poor in up- 
content of or- 20 to 40 inches: 20 to 40 inches: 20 to 40 inches: permost 20 to 40 
ganic matter; sand with some less than 50 low volume inches: subject 
seasonal high fines and gravel. percent gravel. change; wetness to piping. Fair 
water table. Not suitable in Not suitable in hinders excava- in stratified silt 

substratum. substratum. tion. Poor below and fine sand: 
depth of 18 to liquefies readily 
42 inches: low and flows 
volume change; when wet. 
material flows 
when wet. 

Willette: Wx ------ Poor when used Not suitable ----- Not suitable -__-- Organic layer, 12 Organic layer, 12 
alone: oxidizes to 40 inches to 40 inches 
readily; erodi- thick, not suit- thick, not suit- 
ble; fair to good able: unstable. able. Substratu 
if mixed with Substratum good: imper- 
mineral soil; poor: high vious; difficult 
high water water table, to work and 
table. compact when 


wet; high 
water table. 
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tions for specified uses—Continued 


Soil features affecting suitability for— 


Limitations for 


Highway Foundations for septic tank 
location low buildings Winter grading Uncoated steel Concrete disposal fields 


Moderate ----__-- Low + occ sh igack Moderate to se- 
vere: seasonal 
high water 
table; rapid per- 
meability in sand 
and gravel; pos- 
sible pollution of 
shallow water 
supplies by ef- 
fluent; onsite 


Seasonal high 
water table; low 
volume change 
on wetting or 
drying; very low 
compressibility; 
fair to good 
shear strength; 

flows when wet. 


High moisture 
content hinders 
operations in 

some areas, 


Seasonal high water 
table; wetness 
hinders construc- 
tion in some areas. 


investigation 
needed. 
Seasonal high water Seasonal high High moisture Moderate _...___. Tow (2255ceee%e50 Moderate to se- 
table; wetness water table; content hinders vere: seasonal 
hinders construc- subject to frost operations in high water 


table; when wet, 
soil material 
may flow into 
and plug tile and 
filter beds; on- 
site investiga- 
tion needed. 


heaving; may 
flow when wet. 


tion in some areas; 
silty and sandy sub- 
stratum loses sta- 
bility and flows 
when wet. 


some areas. 


High water table; 1] 4 | eee oa en Low 22526050522 S8 Severe: high 
unstable organic water table; 
material. slowly perme- 
able, clayey ma- 
terial in substra- 
tum; unstable 
organic material 
to depth ranging 
from 12 to 40 
inches. 


igh water table; 
organic material is 
unstable and must 
be removed; clayey 
substratum. 


High water table; 
uppermost 12 to 
40 inches is un- 
stable organic 
soil; substratum 
has high com- 
pressibility and 
poor shear 

strength. 


01a {TeARId 
pus pues 0} 
dep a} e1epoyy 


FoIjaNI}SU0d 
UY yUddIed 
[ Usyy oLoul 
0 sedo[s pus 
[8 TBNse11t 
YS : e[qIpore 
id puv pues 
\dap a) ¥ilepoyy 


*ayuzadIA 04 
IP + [1osqns 
afte ‘asuap 
818} Jaqzea 
yasiy [suoseeg 


“pouns 979411 
sadojs oyjued 
os Apues ‘pe 
au jou AT[ensy—) 


“yound 94 
pado|s ayuad 
os Apuws ‘pa 
ou jou AT[ensf) 


suoIsI9AIp 
UB SedBAI9], 


*aqel 
OHBPUr 1ayBM 
pidea AroA 
fAqredes tape 

[qQB[leaB UINIPay 


“uoIsola 
puev youn 04 
pofqns ‘Jeter 
Suidols 0781 
aH! 19}8H 
pidei Alaa 
{Aq1oed¢o raya 
o[qB eas wNIpeyy 


“oj eI aye UrL 

19}84 UMIpeul 

‘Aqloedeo Jaye 
arqeTieae ust 


‘ayer aye} 

-Ul 49j8M pidet 

Aqaa SAqybed 

-89 JaqyBA a[qu 
-[teaw Moy A094 


*permbel 1376 
jo suotywodde 
quonbeaj £a7,er 

SYBIUL I3}BAK 
pideaz Aras 

SAyloedes Taye 

O[qe[Ieae Mol AIBA 


WOMesitay 


—a0F AyTIQuyINs Zuypaye somnyeay [10g 


papseu JON 


pepesu ON 


“sureip 
aoejins pseu 
suotsseidap 
$9[q@) Toye 
Yysty [suos¢es 
‘ ApTTIqueurted 
ols Ala} 819 
-poul ‘ pepseu 
Ayjensn adeureiqg 


*parinbed 9[1} 
yo Julpul[q [81 
-dads { mozeaq A441 
-TIqvourted Mojs 
pue sayoul gp Jo 
yjdep 0} Apues 
[91qe} 13azyeM 
ysty [euosvas 
‘pepeau aseulvig 


“ayquys 
un syUBqyoyIp 
Ssuorssoidep jom 
faquuorjsenb 
Burpy : Ayiqveut 
-aiad pidei Aaa 
!Apues ‘papas 
Ayansn aseulviqg 


asBuleip 


yernyno3sy 


“ZutAap 
42o Zuryje4 uo 
asueyo suinjoa 
B}B1LSPOUL $9}BI 
edsedaes MO]s 
[elzezBu Aureoy 
Ul UOTJaVdUIOD 
pue Aqt{Iqzys 
arey i 2uldid 03 
qealtqns ‘sayour 
OF 9} 0G }s0ur 
-aoddn ul 9301 
adedaes WNIpeyy 


‘Buldid 04 
qoafqns foyer 
esedees pidvz 
Suinjeajsqns 
ur AqITIqBys pood 
‘uomoedui0o 
pood 0} 1rey 
faye odedees 
WMIpaut ‘[losqns 
Ur AQIqeys ITE 7 


aye 
agudoes Mos 
Suoyoeduioa 
pue AyTIqe4s 

poos 04 Tey 


‘ayer oxsedaos 
Mo[s umjel4s 
-qns ul uoWoed 
-Wod pus AIG 

-B4s pood 07 I1ey 
Spaezey Suidid 
Sayer adedoos 
pidei 07 winipout 
[Bio] eu Apuss 


Ul AZITIqe}s 1teq |eeI adudees pidey 


“suldid 

0} yoafqns fa}e1 
adedoas pidva 
Suoysedwos pus 
Aqiqeys Ie} 
fa[qey Taye 


ysiy [euosseg 


syUsUIAUBquIAT 


“Butfip Jo Jury 
~yow UO asuByo 
SUIN[OA a}81epoul 
SuoleRdutos 
pue AqITIquys 
AIey ¢ [VLLoysu 
AUIBO] UI 3}B1 
aZedoas Mojs 
:auidid 04 yal 
-qns ‘sayaul OF 
0} 02 qsouLIaddn 
Ul ayer VaBde—8 
pidea Ajeyerepoyy 


-pasodxe 
BI WNnjeijsqns 
yeavid pus pugs 
snoiod usy 
peainbes yoquE]q 
yeas $[losqns 
Ul aye asedaes "asg ‘asd 
pidvz oj umipem! [Osg ‘asa ‘vsa ‘Ola ‘aad ‘wd 


sa0f0g 
ayer o8edees Mojg [7777-77 gid ‘vig :suno[g 
“uIn}B.14sqns 
Ul 9781 AOS * [Sl 
-dajyeur Apues ul 
SEAR OTe Seer ee eS gny 
*paatnbei joyuElq 
yeas S207; ea 
Ploy 09 snosod 
004 [etteqeyy POO gsv 
2sern) ny 


sere IlOATISEY 
sfoquids dvul pus selies [10g 


sasn untpf sof suoinjardiaquy Bupiaeurbug—9 PIAV.L 


‘younz 
Ty Ssedo[s 
yjued : pa 
jou Apensy 


‘svole 
(pe wor 
AO sonpat 
IOAIp $9[q, 
yea YSTY 
| § pepeau 
OU se0B1IA], 


q3} J9}8n 
IY [BUOBTAS 


eid poog 
Aa, Aliza 
‘ popaoll JON 


jULpooy 07 
8 a18 IBY} 
oq WeaIzs 
Ad] A[IRvau 
: poaposd JON 


qo1aysel ON 


qe} 107848 
Y ‘easy A] 
+ papeell ONT 


‘e481 OXBTUL 
19784 UINTpeu 
{Azproedes Joye 


aqurreas ystH 


*parinbel ode 
“UIBIp [97,81 OHB} 
“ul Jaze pider 
{Agroedeo Joye 


O[GBITBAs UINIPeTT 


a 81 oxByUL 
Io}eA WHIpeut 
{Aqredeo 10784 


aqeiteas Ys 


“MOpt9A0 
wWeeijs WOT 
uoryajoid pus 
eseuleip sezinb 
“O81 19481 oYB} 
-ul Jaye pider 
‘Aqoedeo 1ayem 


SCS[IVAB wuNIpsy_ 


“MOE 
-J2AO WBAI}S 0} 
qoe(qns ‘ayer 
aYBqIUl JopBM 
pidez 0} pider 
Ajayerapour 
§AqlIoedes 1338 


a[Qeleae UNnIpsy 


"UOISOAS 07 
qoafqns sadois 
£94}Bl 8yBiUL 
Jaye WM poul 
£Aqroedeo 13} ea 


aqerreae YsTH 


‘ayqe} 13jea 
ysty foyer 
aye Taye 
pidez ‘Ay10ed 
-B) Joyea a[qe 


-[13a8 MO] SApuesg 


“‘pepesu 
SuIeip ddejIns 
fsuolssaadep yaar 
£91qQB4 Joye 
ysty jeuosves 

‘ Aq[iquaulsed 
aos Ajoyere 
-poul * pspsau 


Ajyensn aseuleig 


‘pepeeu sulvip 
aowzine {suors 
-saudep you taiq 
8} Jaye YSTY 
{uinzerysqns 

ur APIQueuttad 
Mos A[a}B1epoul 


‘pepesu aseulsig 


‘sulBap o08z 
“Ins peau suors 
-seidep ts1quy 
1ej8M ysty [euos 
-Bas ‘ AVITIqBeuL 
-aged Mojs Aja}er 
-apoul ‘ pepaseu 


Ajpensn eseulwig 


‘MOPAAO UIBET4S 
0} yoofqns *31q 
-8} JopeM YSIy 


fpepeseu eseuleiqg 


“91d 
-8} Joqem YsrY [@ 
-UOSBES | pepssU 


Ayensn eseureiqg 


. re papesu JON 


‘guoIsseidap 
Jam soyoUl OP 
03 03 FO ydep 

Mopaq ATTIqueuL 
-ded Mojs f31q 
-8} Joqyem YsIy 


{ pepsou eseureiq 


“SUIMEYY 

uo A4rTIqe3s 

dood ‘uoyoed 

-W109 poos 10F 

qsry 00} AjTensn 
qua}UOd oinqsloyy 


‘ayer adedaas 
AOTS SuoTORd 
“woo pus AzTiq 
-8}8 pood 03 ITey 
fo[qe} Jee USI 


‘aya adedaos 
AOTS [U0 
-ouduiod pue Ay 


-[IqB4s pood 04 11eq 


ssurldid 03 yoaf 
-qns ‘ojel ode 
-ddes 07 ¥18poul 
Suoroeduioo 
pood 09 Iley 
‘Aqyiqeys 1ey 
fayqey 13jeM USI 


“Buidid 03 yel 
-qns ‘ayel a38 
-daes 871 81apoul 
Suoroedui0o 
poos 0} Iey 
‘Aq 1qu4s Trey 
Ba Taye 
ysiy yauosseg 


“‘Burmeyy 

wo AqTTIqGe}s 

dood Suoyoed 

-Wlod pood 10F 

qary 00} Ajjensn 
quozu0d e1nysloyy 


“Bayou! OF 
04 02 Jo ydep 
AOlaq 0721 
adedeas “o]s8 
SuotoRduios pus 
AYTIQUyS ITEz 

fa[qe} toyem YSI 


‘ayer ededeos 


AO[S 0} 2] e10pOpL 


“spuod 
adAy-y1d Loz 
args ns 59}BL 
edoes MOTs 
Ajozerepout 


$9[qe} 10484 UST 


*aqe1 aZsedeos 


sols Ajoyerapoyy 


“MOpIAAO 

wrBaI4s 03 pol 
-qns ‘spuod ad44 
“id Joy a[qeyins 
Sayer odudees pt 
-dei Ajay erepout 


$a[qez 1038 YST 


*9} 81 od vdoos 
pidea Ajaze10 
-pow ‘ Mopieso 


Wears 04 yoafqnug 


"ayer adedoos 


OTS SWoyoedui0a 
pus Ayiqeys Ire gq 


‘spuod 

ad44-41d Loz 
a[qezins £9781 
‘adees MO]s 

sey UInj}e149 
-qns to}e1 ade 
-doeas pidei sey 
[el1e}8u1 Apues 


$91qBy 19384 USI 


“s9L1es BIOUIBJeP] 90s 'QUG 


‘ywg Jo yand Bioulsye_Y 10,7 

~-- gwg ‘yw ‘gid ‘vid :49y Pd 
a eey SN MQ ?BUuUNIOD 
RPidee Soe GAD 'VAQ :daaou0D 


ae wg :qBey~oyoH 


20988189 


wore ene ce er nee geo ‘yveQ -BUITED 


“BOLLS OSPIIJ[9G 
908 “yaud eSplijjag 10,7 
SSrsiem le fase xg ?4t0AeTg 


388-772 O- 71-7 


Apal SUOISI9A 
'9[qB} 1978 
sty [aaa] Spe 
U JOU SadVIIO], 


ale yUsIe(pe 
101J MOYIIAO 
ipa SUOTSIaA 
Setqe} Joyem 
a1: JaAV] £ pa 
UL JOU SvdVIIay, 


a4819Z9A 0} 
WIP + [losqns 
AeAeid ‘asuep 
$9[qe@q aye 

ysty peuossag 


ale Juve (pe 
101f MOYAIIAO 
Ipat SUOTSIAA 
£9[q8} Joye 
31 ° [PAT pe 
I 4OU SadRIIAT, 


‘sBele 
queoelpe ut 
djay suoisiea 
£8[QBy JoqeM 
ysiq | 441TIq 
“BS MOT ! [108 
310 [oad], Spe 
U OU sadBIIO], 


MONOITySAI ON 


SUOISIOAIp 
UB S90B1IIIT, 


oyBIUL 1978 
pidez : Aq10ed 
~8d Jaq¥a 9[qe 


-[reae uNIpeyy 


*poiinber ase 
UI@Ip {a} B1 axe} 
“Ul JajBa pider 
‘Aylaedeo 19780 


“y 

-ljiqeaulied Mo[s 
{9781 ayequl 
Taye WNIpeu 
£Aq1oedeo Jaze 


a1qB [eae BSI 


“paimbol 33v 
-UIBIp 5 9,¥I OHBz 
-UI Jajem pider 
SAqtoedvo 1278A 


a[qe[lvavs UNIpoAy 


pues ouy Ar0A 

pue zis ‘atq 

~By daze YSTy 
‘pepeou aseulviq 


“Aressooeu Sut 


-pul[q Seyxeur wn} 


-eijsqns Apues 
$oaq pide ‘so 


“Youl OF 0} Og Jo 


qydep 03 AWI]Iq 


-soulled prdei A] 


-oJeIepoul ' aq 
-8} Jaqem ysIy 
‘pepsau aseureiq 


“papeou ode 
-UlBIp adBzINs 
‘parmbeas 3117 
Jo Buloeds aso 
pus Surpurq 
[etoeds ‘aq 
-B] JozBM YSIY 
yeuosvas {Ay 
-T[lqeauized Mo[g 


“A Iqeeused 
ayeLlepoul ¢3]Tq 
-B4 JazeM YS 


alqeyteae umipayy | ‘peposu edeulrviq 


‘a[qBlisep e3e 
“UrBiIp peT]or} 
-W0d : paulBap 
-12A0 JI sapis 
-qns [@l1a}eut 
aUBs1o fa]q 
-8} Jaqzem YySIy 
{pepoou eseursiq 


*paadinbar 338 

“UlGIp !o}eL ayey 

-Ur 1048M pider 

Adon { Aqoed 

-8) Ioyem 31GB 
[eae ysty Alaa 


"078d BHB} 

“Ul J048% pidvd 

Ale} 81apout 

fAqpoedeo 13yeM 
a[qUlIeAs WUNIpayy 


pepsou JON 


WOnBsIII] eseuleip 


yeang nosy 


—a0F AWTIGaymMs Sappeye se.in4sez [log 


Sojei odedaes 
uantpeul + A41[1q 
-Bys rood 0} 11ey 


+9[q@y Jazem ysrH 


“Buidid 

04 yaefqns {9481 
ededvas pidva 
*AqTIQeys trey 
sey UIN}eI}sqns 
{o9ei adudoos 
wojs + Ast Iq 

-848 Pood 0} Arey 
SBYy SOyDUL OF 

03 9g ysoureddn 


£91qey 1a}em YSIT 


*ayea 
adedaes Mols 

+‘ Uorjoeduios 
iood 03 I1ey 
‘suLAIp 10 2uTy 
~JoA Uo eZuRT 
SUIN[OA YSIY 
*AqTTIqEys I1ey 
$3[q8] toy em 


puod jo sapis 

‘spuod adAy 

“qd sof ayqezms 
Sa]qe} Jayem YS 


"ayel a2B 

-deas pidea sey 

JeaAvis pus pues 

:spuod adAy 

-yid Joy ojquyins 
$a]qe} Joqem Ys 


ysty [euosveg |-aj¥1 adedees Molg 


“suidid 

03 yoefqns [9381 
adedoss wMNIpout 
SWoTjoedu0o 
pood 0} 11ez 
SAqITIGEys Arey 


Sa[qe} Joye USI 


“4qT1q838 

pue uojoed 
-t100 100d sey 
[JBUL }sSaYoUl OP 
03 ZI Jo yydep 
04 [8119] eur 
d1uBs10 o[quysun 


£2148} Teyem ys 


*o]B1 o3B 

-daes wntpow 
Suoljpudutos 

pus Aqiiqeis 
Iieyz sey winzes4s 
-qns ‘uotjed 
-Wl0d poos ‘aze4 
asedaes wnt 
~pavs | A4171qG838 


drey sey [losqng 


S}UOUUEqUIT 


‘spuod 

od 44-q1d 10F 

aiqeyins foyed 

esedees wnipout 
‘a[qey Jaye YysIH 


“319 

-Issod 10}}@UI 31 
-UBBIO JO U0T}e4 
-oy ‘spuod ody 
“yd IoF atqezms 
{ Ao[aq OTS 
‘saYoUul OF 0} ZT 
yo spdep 0} 0782 
adedoos piduz 


faq} eye UST 


‘TIN{BI4SqNs UI 
pide 07 wuypout 
sTlosqns ur tint 


-peur a181 asedeag 


Seary ILOATISEz 


Spuod wae. 


penunu0pj—seen wiyf sof suorwnjzasdsaqur Burtioauibug—9 TIavVL 


pre en yng ‘Vid moymny 


“sortas [IAI 
aos ‘qaud [Wye 10g 


pee a eer ae eS dq: Ao[suq 
Beare es serene eee py ‘spleapy 
ahaa ia gid ‘vig :uepsiq 


sjoqurds dvul pue series log 


aie jusoelpe 
Inydjey suors 
Ip $9[qe} 104 
. ysty + AFIT 
84S MO ‘ [10s 
310 [eA2[ + po 
U JOU SadeiIa 


ale yueoe(pa 
lOdJ MOYIZAO 
lpal SUOIS.IOA 
'91qe} Jaye 
IY $[@Aa| ‘pa 
U JOU SadvIIay, 


‘WwOTJanI4sSU0D 
puly quesred 
UBY} S1OUL JO 
[Ss pue sedo[s 
Bpnsea1t ‘j1049 


“> pepeau JON 


218 queoelpe 
LOL} MOY1I9A0 
Ipat SUOISIOA 
5 3[Qey Joye 
sIy S yeaa] ‘pa 
UL JOU Sadeiiay, 


aie yuooel(pe 
101} MOPIBAO 
IpeL SUOCISIOA 
:31q2} 1eyea 
sIY [aaa] Spa 
UU 4OU SadBl1ay, 


18 qusoUlpe 
IOI} MOPIOAO 


*paimb 

-o1 od BUIBIp 

1 8yel oyB} 

-UI 1938 pide 

Aaaa | Ajioed 

-8a' 1ajBM 91qGe 
-preae ysry AeA 


*parinb 

-ol osBulBap 

fazyel syeqUI 

4a}e4 UINIpaul 

‘Aqioedvo 10y ea 
aTqeyreae ys 


*ajel aye} 
“Ul Joqum pide 
‘ApIOsdea Ioqem 
o]qu[lvae UNIpeA 


*peazmb 

-o1 aseulsip 

foqBai oyBqUrT 

i284 UMIpeuL 

‘Aqroedes 13pem 
a1qeTeAe YSTA 


“dul 

-7ESlIII alojzeq 

perinber ase 

-ULBIP {94181 oye 

“Ul Joye MOTs 

‘ApLDOBdes 13}BM 
arqereas YSTH 


*paarinbar 
aSeulBip fazer 
OHSU 19,BAK 
pidwa :Ayrvedeo 
ANYVM J1Qe[IZAB 
wot 4104 S Apusg 


*perinbar 
asBuleip foyer 


“a[qeiisop 
OSBUlVIP pa[jor} 
-U0d ¢ peuleap 
-I2A0 JI SapIs 
-qns [8110] eUuL 
dUBs10 Fa[q 
<2) Joye ysty 
{pepeseu aseurviqg 


you 
uajjzo sucIssaidap 
‘ pepeou o38 
-uleip oovjans 
-qns Io aovjins 
‘ Aqtyiqveurred 
Aols A[9} B.1OpOUL 

$9[q8} doyBm YsIH 


pepeeu ON 


“a1q84S 
“un squeqyozp 
all} sn[d pue 
ovUL Moy ABUL 
wnje14sqns UL 
puss ouy AIOA 
pug 31s 314 
-8} Jeyem YsIy 

‘pepeeu eseureiqg 


*pepaeu 
aseuleap soup 
-ans ! permber 
a] yo duleds 

asop pue 
suIpul|q [eloeds 
£9198} doze 
ysry :Aqyiqe 

-ouliad Mo[s Ala A 


“eTqe3s 
“un syueqyoitp 
Ssuorssaadep yam 
+‘ 9[qBuorysonb 
SUI[I} SexBUE 
win} sijsqns 
Apues Ara Saiq 
-8) 19}8Mm YSIY 
Spepeou oseuleiqg 


“91q#48 

-un syueqyozIp 
fay anid pue 

ojuL Moy ABU 

win}e1jsqns Ul 


“AVTIQSYS ATey 
Suorjyoedutoa 
rood 03 11ey 
sey UIn}e148 

eqns ![8110zeuUL 
dIUBZIO a[quys 
-UN SayoUl OF 0} 
ZI ysourzeddn 


$9[qey Jojzem YsTH 


‘aye 
adudaes mols 
‘uolypoedu0. 
pus Ajtiquys 
pood 07 aLey 
$91q8y doje YSIH 


‘9481 odedaas 
wMIpew : wor} 
-vedwoo pus 
AqTiqeys Iey 
sey wnjed}s 
-qns ‘uonoed 
-Ul0d pood !ee1 
asedees um 
-Ipaur * Aq111qQB38 
arey sey [fosqng 


“"paezey Jul 
-did ‘ayer ade 
-daas 9) 819pout 
i SqlIqejs 100d 
sey Wnzerysqns 
foyer adedoas 
so[s $AQ11qQuIs 
AIlej sey [losqns 
fa1qe} JezeM 4ST 


“BUL 
-Aip 40 3uiyjaM 
uo sazusye oun 
“Joa Saq}e1 038 
-daes MOTs f uory 
-oedwoo 100d 
:AqtIqeys rey 
fe]qey raqem YS 


‘autdid 

04 yoafqns Sayer 

agedoas pider 

Suortjoedu0s pue 

AQYIGeys ALey 
£31Q8} 1998 USI 


“dul 

-did 03 qoafqns 
:Uorjoedutod 
qood 04 Itey 


‘aiqissod 
[el4a}eu dues 
-10 JO U0I}ey 
-oy ‘spuod odA4 
id doz a1qez1N8 
+MOTeq MOTS 
‘soyoul OF 0} ZT 
Jo yjdop 03 ayea 
edees pide 
fa[qe) Jozem YS 


*spuod ad43-91d 
doF ajqeyins 
Sayer asudaas 
AOS Alo} BLOpouL 
+9148} Jayem YS 


“WIN}BIySqns UL 
pideaz 0} wnipeut 

+[losqns UL UIT 
“poul aj81 ededaeg 


youn 
usyA 9quysun 
puod jo saprs 
‘spuod ad44-71d 
toy ajqeyins 
foyer adudvas 
AO[s [0] BIEpoUr 

$9148} Jeyea GSI 


“spuod 

od 44-41d aoz atqu 

ins {ayer ase 

-dees Mo[s Area 
fo[qu} 10}BM UST 


“auidid 

0} qoalqns Sayer 

esedees pide 
£9[q8} Joye USI 


“you. 
usyA a[quysun 


"welles a8plzz[eg 
aes ‘y] Jo yaud asprayjeg 10, 
1 'Y] seaaeuey] 


ren 3e7 ‘as1 ‘007 ‘dey :zeede7] 


wH :Aqueiy 


“young 
a4 $ T2aey Ay 
iu $pepseu ONT 


Woryon.14su0d 
puly qusvted 
IBY} SIOUL JO 
Ss pue sadoys 
g[NSeLit “104g 


97879394 
oF 4TMaLgTp 
[qipote :Apueg 


‘youna 

aH] ‘sedojs 
ayues {pe 

au jou Alrensy) 


lols zuaoelps 
nydjey suois 
Ip 8148} 12} 
sty + Aattq 
84S MOT | [10S 
310 [aad] ‘pa 
U JOU SadBILI], 


‘pound 

81971] ‘soedors 
apjues {pa 

au jou AT[ensy 


*a]B1 oye} 
-UI JozeM pider 
{Aproedeo I3z8m 


arqereae yStH 


“UOIS 
<ore 0} yoofqns 
svoie suldo[s 
fopea syeyUL 
io,VM UINIpeUul 
[Aqloedeo Jaye 


a[qeyess ystA 


uols 
-O18 0} Joalqns 
s¥vore Jurdols 
fa4el oyeqYUl Io 
jem pided A1aA 
‘Aglakdws Jaye 


a1IqU[lVas MOT 


9] BI OTB} 
-UI Jo}BM pidei 
fAyoRedeo 10,8 


O[GB[[sAB UNIpsyy 


*permbei o3e 
-Uleip [e4e1 oye4 
“Ul Java prided 
Aaaa [Aypoed 

-@) 19zyeM aIqe 


[lease Yaty Alaa 


‘ayed VyBy 
“UL Jajem pider 
‘Ayloedeo aye 


a[qelleae WNnIpeyl 


SUOISIAAIp 
UB SadBIIIT, 


uolyesiiiy 


-ypyip ‘shemose 
-uleip 3njid pus 
ovUl Mop Aeul 
pues ouy AIoA 
pus ais /a1q 
-B} JozeM YSIy 


‘paepeou esuuleig 


Seep om Pepeeu JON | pus Aqiiqeys dey 


eat papsou 4ON | pue AqIIQuys aIEg 


“‘suoIssaidep yom. 
Ul papsou ade 
-uleip sdezans 
IO at} wWopueL 
£9148} Jeyem 
Yysry [euos 
“898 ‘SOYUL OF 
Jo yydep a4 
Aqquourte 
MOS A[aqyeIa 
-pour ‘ papseu 


Ayyensn adeureiqg 


*‘padisop adv 
“uleip paT[or1zU0o 
{PeUlVIpIaao JI 
Sepisqns [BI19} 
“BU DTUBSIO F3[q 
-8} IayeMa YS 


{poepeou edeulvig 


“syoyood Apues 

‘ AUiqvoulsed 
ayedapoul $a]q 
8} Joqem Ysty 
Teuoseas ‘ pepeou 


Ajpeusn oZeulvig 


aseuleip 
[sanyo y 


dof AYTIquyms Supoaye sornyeey [log 


umnpeut : Aig 
-838 tood sey un 
-yerysqns ‘a}81 
adedees Mols 
‘uoaeduroo 

pue AyIquys 


ITBy sey [losqng 


‘surArp 
IO Suryjem wo 
agueye ounjoa 
a} elapoul ‘ayer 
adedees mojs 
Suoyoeduioa 


“Bulkap 

10 Juryyem U0 
asueyo ouIN[OA 
gelspow fo] 82 
adedoes mojs 
Suotyoedui0d 


+0} BI 
adudaos mols 
‘uotoeduioa 
pus Aztiq 


-ByS pood 0} Tey 


*a[qey Jayem 
ysiy Serqeysun 


[Sl10} BU DIUBdIC 


‘a382 odedo0s 
UWIMNIpeut { u0TZ 
-aeduio0d poos 


‘AMTqUIs are 


Spuod wie. 


“yous 
usYyA afqeysun 
spuod Jo sepis 

feqea odedges 
Mos 4Te} 810 


~pour 07 winipayy 


‘ager asedsaes 
MO[S AJA} B19 


-poul 0} UIRIpayy 


*paaoulal St 
[eleyew Apues 
ssajun pearmb 
“31 JeyUBTG [Bes 
!MOTeq 3781 
AAO]S 07 WnTpouL 
*Sayoul OF 04 0 
Jo yjdep aaoqe 


oyed osedves pidey 


"aye adudeos 
MOIS ATozyVIA 


-pow 0} wnIpeyy 


“APH 

[elle] eu DIUesI0 
jo SULABd pue 
uoryeyoy ‘spuod 
adAq-q1d toy 
BIqQByINS 5 ayer 
asedoos pidei 


£9[qB) 19784 USI 


‘ayer 


esedevs wNIpayy 


SVale Il0AIISIyY 


penuiju0j—sasn ubtnf Lof suoiwnzasdsaqur Gurwsaubug—9 WIdVvL 


2: BOuly] 


~~ BOW ‘COW ‘OOW ‘SOW + Fareryy 


SR SURE Sema. GUA ‘WUN 3 BO70,T 


eee GoW ‘ven 


*papsou T04e31}80AUl 
eyIsuo fayquiqeA [BLIoyB yy 
‘PW i put] epeyy 


: BIOUIEe T_T 


GS] ‘G07 “VO] :8xH20'T 


s[oquidés deul pu salres [log 


“ord 

-e4 Joye YSIy 

{Mopaeao weeds 

03 qoafqns 

fayel oyBzUL 

4976 UINIpaul 

fAqroedeo raze 
aTqeTreaw YS 


“91983 

qeyem YSTy 

‘sursjd poo 

[Pag] A[e0u 
lO  papaaul JON 


a1e yusIElps 
OIF MOPIIAO 
pal SUOISIOA 
farqe] teyem 
IY $[aAa] ‘pa 
U 40U SadBII2], 


"UOTVSIAII 10F 
-2q pepesu o3% 
-UleIp f9}e1 aye} 
-Ul 1a]BM MOS 
{Aq1oedeo 1378 
aqqerieae YSTH 


ale jusoel(pe 
OL} MOPLBAO 
lped SUOISIaA 
S9]qe} Toyem 
IY ‘[aAe] Spo 
U JOU SadBIII, 


*poainb 

-or od eULBIp 

{ayer oye ]UT 

137}8M Wnpeul 

SAqgioudeo tye 
atquyteae ys 


*BULMO TG 
‘ayEyedaa [ros 03 yoal 
0} 3NOYIp =| -qns ‘eyez eyeqUT 


qoyem pided A10A 
fAyloedes Jaye 
aIqelIeAB MOT AOA 


a[qIposa to 
| AOTS ‘Apuss 


Spepseu JON 


“BuLMolq 
[los 03 yoelqns 
{pepeeu suo 
-sol[dde yuenb 
“oly fazed ayByUl 
aayem prder Ar9A 
‘Apoedeo Joye 
alquyreae mol LI9A 


"aqyeqedoa 

} NOWIP + Ho 

| MOTS £Apues 
‘ papaeu JON 


“Aa 

-[Iqvewsed mols 

Sayer eyeyUr 

oye WMNIpaUl 

SAqIOed eo 13yVM 
aTqepese ysIA 


"aT Byedaa 0} 
Ip ‘Tlosqns 
AaAkeyo ‘asuep 
£9[qB} Joye 

Yysty [euosveg 


“MOE 
-I9A0 Wears 
03 yoatqns ‘atq 
-8] 1ayBM YSTy 

tpopseu edeulvig 


*perinber 
aly Jo sutoeds 
aso? pu Zur 
“Tye eq Tetoeds 
£9[qeq Joye 
ysty + Ayiiqeeut 
-Jed mos Alea 
{ pepesu aseulviqg 


“yom AT 

-ensn suolsseid 

-ap ‘papseu ede 

-UIvIp sd"zINs 

40 aoeyansqns 

§ Aqtiqveurtod 

AMols A[a}BA1apour 
ferqe} Jaye YSTH 


papeau oN 


pepesu JON 


*‘pepeou 
aBeulevip saezing 
{peainber 3119 
Jo Suloeds esojo 
pue Surpurd 
[etoads ‘91q 
-B} JoyeM YysIy 
Teuoseas {44 
-Tiqvaulzad Mo[g 


‘aiqeysun. syueq 


‘ayaa adedoes 
Mors ‘uoroed 
-uloo pue Aq 
-B4S poos 03 Le. 
fa1qe} tazem YSIAT 


“dulfip 10 duty 
jaa uo adueyo 
eunjoA yard 
{o1Ba asudeoos 
MOlS ! U0TT 
-seduiod 100d 
+ AGIIqQuqs Irey 
fe[qBy Jezem YS 


*ayel 
adedoees MOTs 
Suoryoedui0a 
pues AyTIqe3s 
pood 03 11eF 
$a[qe} dogea USI 


‘ayer asedaos 
MOS + AVI 
-B4s pood 0} Iey 
sey UNzeI\Sqns 
£Butdid 03 yool 
-qns ‘aye ade 
-daas pidei ‘44 
“Tiqe4s trey sey 
[Bl4eqyeu Apueg 


‘SulsiIp 
20 Zutyyom UO 
azueyo swmnyjoa 
Mor ‘dutdid 0} 
qoafqns ‘ uoovd 
-woo pue AzT1q 
“84S IlBy tazBr 
esedoos pidey 


*ayei odudoas 
AO[S ‘ Uoroeduica 
iood 04 Irey 
Surdrp 10 Sur} 
yo U0 odusyo 
SUIN[OA YsTYy 
‘Aqtiqeys rey 
fayqey Jeyea 
ysiy [euostag 


Sul 
-did 04 yaefqns 
{aqer adedoos 


“MOIOAO 


Wve1}8 0} joefqns 


‘spuod 3déz 

“qd Joy e[qejins 

‘ayer odedoas 

AO[S Alo} B1epour 
£a[qe} 1048 YS 


ere. oe a te og 
“pepseu wones1ySeAUl 9718 
-U0 fa[qBlIVA [8I1e}8Ul [Io 
eS iT pus 


:0BUBIBS 


eyUEg 


‘spuod 

ed£4-41d Loy aqe 

4s fajer ade 

-daes Mos Alaa 
Sa[qe} Jojea SI 


: duped 


‘spuod 

adAq-31d Loz 

aTqRyIns eye 

adedoos MO[S 

Ale} B1epour $a[q 
+84 10}8M YSIET 


Sq Ftd 
*paaoul 
-ol st [B113}eUL 
Apues sseyun pe 
-ainbal 43yUB1q 
yeas ! mopaq 
OVI MOTS ‘SAYUL 
99 91 ZF Jo Ydep 
QA0Gs 978 038 
-deas pide Ala A 


*pasn SI 40 
-ue]q [ees ssorun 
1o}8A Ploy 0} Sno 
-1iod pues Apues 
00} a}81 ade 

-deas pide Ala A 


peck saaunddeyy 


-ayea adedees Mo[g GON ‘WON ‘VEN 


*younl Moys 
sedo[s eyued 
ios Apues ‘pe 
au jou ATTeNsy) 


“91483 

19}84 YSsIy 

:sule[d poog 

[249] Apiveu 
UO ! papsall JON 


“UOIIBTTS 07 
qus sjauueyo 
pues pus jis 
{pore ATySTY 
[dap ayslepoyq 


ele yuavelpe 
lO1J MOYIZAO 
lped SUOISIOA 
£91Q8} Joye 
IY S [eae] Spa 
ju JOU sodBlIay, 


“BuIpoog 07 
[qns ale 3ey} 
0930q ulv81989 

[249] AjIvew 
UO : pepoou ION 


“gouns 91331] 
sado]s ofjuad 
os Apues {pa 
eu jou A][ensp 


SUOISIaAIp 
UB SIdBIIAT, 


-qns [9,81 aye} 
-ul 2038 pider 
£44redeo 1348 

a1qUlleae MoT 


*peamb 

-o1 adeulevip 

$ MO[ZTaAO 

WBe1}5 04 Yoel 

-qns {o}81 oye} 

Ul Joyem pridez 

Ajoyerapour 

SAq1redeo 1378 
a[qulieae Ysty 


‘aqyel oyeqUr 

Io}yBM UMIpsUL 

{Aj1Oedeo Jape 
e[qereae YsIA 


‘pearnbaar 
azeuleap ‘ayer 
aYVzUL WMIpsut 

{Ajlaedeo Jaye 
a1quTieae ys 


‘ord 

-8] Jaye Yysty 

[euosvas { Moy 

-12A0 Weed4s 

0} qoofqns fajer 

aye Taye Pl 

-dei Aja} 8depou 

‘Aqloedeo 1078m 
a1qBreas YsTH 


“a[qe} Toye 

ysty [euos 

“Bas fo]B1 aye} 

-Ul Jayem pidvi 

Ataa | ky10ed eo 

Td}VM 9[QeLTBAs 
uwinipaul 0} MOT 


Wonesii1y 


—ioy ApIGeyns Suypeye semnyeey [log 


i aa Ppepeeu JON 


“MOE 

-d9A0 UL89I4S 
0} yoolqns ‘a1q 
8} 978M YSIYy 


‘ pepecu asuureiqg 


atom Pepeeu ON 


“qau A) 

-[ensn suolssat 
-3p ‘papesu ode 
-UlBIp ddBTINE 10 
aoejinsqnus {Ay 
-l[lqvewized Mors 
Ajay eiepour 


+212} JayeM YsIA 


“91983 
1ajem Ysry [8 
-UosBes ¢ papsou 


Ajjensn aseurwig 


*popseul suleip 
ddBjans Jo 314 
Woputr ‘suo1s 
-saidep Jom fsa 
“Your OP 0} Og FO 
qidep wojeq 441 
-[Iqueulled mojs 
Ajay ear2pour 
Se[quy 1azeMm 


ysiy peuossag 


aseuleip 


TeINy[Noasy 


Suooeduos pue 
Aqyiqeys zrez 
{9781 aZedaes 


umMypeut 07 pidey 


‘aq}82 aZedaas 
AOjSs S uoTjaVd 
-Ulod pus AqrTIq 
~818 poosd 0} IIeVy 


9]qQB} 142M USITT 


“Buldid 03 yoaf 
-qns *A4I]Iqu}s 
tood 04 rey 

sey winzeaysqng 
*UOTPOBdUIOD ILey 
$o4@d oZedoas 
ols + AqITIG 

“838 pood 03 Ivy 
sey SoypaUl ZF 


04 7g YsOULIOdd 


‘ayer asedaas 
Aojs ‘uoyoed 
-Ulod pue Ay yiq 
-818 pood 07 IVT 


$9148} Jeqem YS 


‘aye1 asedeos 
MO]S /uOloRd 
“woo pus AVYIG 
-B4s pood 0} Tey 
£9[qB} Toye 


yoly [euoseag 


“SoyoUl OF 

04 0% JO Yydep 
AOTOG 9781 
adededs Mo[s 

! uoTpeduLOD 

pues Aqpiqeys 
ATeZ 5 9[qQBz Teywar 


Yysty [euosveg 


syuUsMyUEquIAT 


-M 13384 ploy 

0} snoiod pur 

Apues 003 !aqvr 
aZedves prdey 


*MOYIBAO 
Wear}s 0} 
qeelqns ‘spuod 
ad43-31d Loz a[qu 
-yins {a8 ase 
-daes 9} 8129pour 
£9148} dagen YS 


*pasodxe si umn} 
-B1Iysqns Woy 
aqeysun puod 

JO Sopis ‘poamb 

-a1 yoyUR[q 
[Bas [aBr 
adedess oyerapoyy 


“spuod 

ad44-41d Ioz 

a[qayms (ayer 

asedees Mojs 
Sa1qzv} JoyeM YsTT 


‘ager 

adedaes o3812 

-pout ! Moyraao 
WBarys 04 Joo[qng 


*paaour 

-Od SI [B113}8UL 
Apues ssajun po 
-dinbed yeyxUs{q 
[Bas :MOjaq a3 
ols Ajozera 
-pour 0} wnt 
-paul ‘sayaul OF 
02 02 50 yydep 
BA0ge 3181 
adedoas pide 
59[qe} Tay eM 


ods ‘ads ‘ydg :sxuidg 


SSSR SP ar Araceae ug :UBOIg 
pSogreseseires Quwsg ‘qws :uossig 
[gos fe eee Gero IS Bang 
Ro tmnee so ries tae & ys <syeoyg 
‘solles veMuuey] 
308 ‘gis Jo vd sameueT 
Jog ‘selJes UOsUIB'] oes 
‘yes Jo yed uosuE] 10,7 


ysty [euoseag |--- gis ‘ves ‘aps ‘vPS :espitzpEg 


SBere IloAIesay 


spuod we 


penurnucpj—sasn wipf 10f suoynjaidsaju, Sursaaubug— 9 Wav 


Bjoquids deul pus seties [log 


B18 jusoB[pe 
njdjey suois 
Tp $9148} 193 
gary + Aig 
BIS ALO] ¢ [LOS 
d1O [@A2| ‘po 
U OU sadvIIay, 


‘youn1 

aIT ‘ sedo[s 
ayued {pe 

au jou AT[ensy) 


‘pound 

eI] ‘sedojs 

apquad ‘pa 
ou jou A [[ens—-) 


ale yusoe[ pe 
OI} MOYIAAO 
per SUOTSIBA 
:91q8} 13ayBeK 
IY ¢[aAey ! pe 
U 10U, S9dB1IVT, 


ere yuaoe[(pe 
Injdjoy sucls 
Ip £9[q@z 134 
 YSry + A9TTIG 
84S AAO] {108 
B10 [aaa] ‘pa 
U 4OU SadBIIB], 


*paimb 

-o1 od sulvip 
$eq@l ox8} 

“ul 10}8M pided 
Ata { Aq10ed 
-8d Ia}eM 9[qQu 


-[reae YystIy A10A 


“OBI FB} 
-Ul 194BA pide 
{Aqloedes Joye 


SIQETTeAs uNIpeyy 


‘jaAviz pus pues 
0} uWdep o482a 
“pout 'ajB1 ays} 
“Ul 1a]8M pider 
fAqloedeo Jozea 


a[qepleae winipsyy 


‘SUIYSSIIIT 
adojaq pezind 
-81 adBUIBIp 
foyer aye} 

“Ul 1ayBM AO[S 
fAqyroedeo 19,84 


a1qeyTeas YSTA 


*poimber ase 
“UIBIp [948 OYR} 
-Uul Ja}eM pider 
Aran { Aqoed 

“8d 13}8M a[qe 


~preae ysiy AraA 


“SULMOTq 
[gos 03 joa 


“o]qQBIIsep 
adBuleip payjor4 
-u0d § pouredp 
-I9A0 JI Sapie 
-qns [8i1eq8Uz 
atuBsio fa[quy 
1938 YSrIy Spe 


-imbei eseuleig: 


“21878 
“un syueqyoyp 
fall) edeursip 
anid pus oyur 
Mop Aeu pues 
auy Alaa pue 
qs {9[qu} Ioyem 
Yysty [euosvas 


{pepeeu esuuleiq 


“A1BSs8900U 

a1 FO Surpuaryq 
gayeur win} 
-BIISQNS [OABIS 
pues pues ‘ajqey 
JojBM YSIY [Bucs 
-vas { podinbar 


A[pensn sdeureig 


‘papseu aseurerp 
aoeyzins {paamb 
-01 8[} JO Jur 
-deds asopa pus 
SUIpulyq [BIseds 
£9[QBz Jaye 
ysty } AqtIq 


-souliad MO[s A10A. 


‘aTqeysun 
syueqyoyp ‘e1q 
“By JayeM YsIy 


‘pepeeu eseulviqg: 


‘uoTzoBdwi0o 
az00d 0} I18F 
ApTIquys arez 
SBYy WiNn}B148qns 
AVABlO [[ei19} Bur 
o1ueZ10 314845 
-UN SaYaUl OF 07 
ZI youseddn 


feqe) Joye YT 


‘sul 

-did 0} yoofqns 
sWoTQaeduIED 
1ood 0} 11ey 
Sayer adedaas 
vanipeut * AqtTIq 


-848 1ood 0} Iteq 


‘ayer adedoos 
pidwer : uo 
-oeduios pus Ay 
“Tiqe4s arey sey 
WINzeIySqNS | uot} 
-ovdutod poos 

0} Ale Sayer 
asedees wnipour 
‘ AqrTiqeys ITeyz 
SBY SIU OF 


0} Pg ysoutreddy 


“sulLsip 

IO SutyyemM u0 
esuByo oUIN[OA 
ysly 5oqe1 ode 
-daes MOTs £ uory 
-osdwod iced 

+ Aqtiqeys rez 


$9]qB} 1ajzeM YAITT 


“Buidid 

07 yoofqns ! AyIIq 
-eoulled piaei 
/umyzeazsqns 
Apues ‘yerzezeur 
olueZsiIO 9[qe48 


-UN SoU! Pp OF 
ZL ysoutteddn 


fa[qe} tayemM YSIET 


‘dursap 10 2uy 
-Jom UO aduByo 
SUIN[OA AO] SdUt 
-did 03 qoafqns 


*spuod 

ad 44-410 toy 
aTquzIne + Mojeq 
a48i MOTs ‘80 
~YOul OF 0} ZT 
Jo yjdop 04 9381 
asedees pide 


feiqe} 1098M Ys 


“pasodxe si 
UIN{BIysqns Woy 
21q838un puod 

Jo sapis ‘peatnb 
-o1 Aljensn 
qayueyq [vas 
Sayer odedoas 


MOJs ATA} BIOPOPL 


“pasodxe oie 
Jeavisd pus pues 
Bnoiod usyA pa 

-adinbad yexue[q 
[Bas ‘seul OF 
04 Pe ysouLladdn 
Ul ayed ededeas 


pide Ajoyer1epop_y 


‘spuod od fq 
“41d aos atqe 
-yins foyer 038 
-dees Mo[s A10A 


faiqe) Jaze YSt 


‘a[qissod [e113} 
-BW a1UBdIO Jo 
uoxyejoy ‘spuod 
adAj-jId Toy 
91qeyIns foyer 
asedees pide 


feiqey qoyem UST 


*pesn st 40% 
-UB[q [89s ssoT 


RAPS te XM 1239971 AA 


“Bales Bald) NW 908 
‘QAM JO y2ed sory ny Jog 
GAM ‘VIM ‘ESM ‘VSM 


T1dese A 


‘Pepostl WOT}eSY4SOAT! 9718 
“U0 {9o[qBlIBA [B119}8UI [10g 


“IN spueyl weqip 


Pear oee'see specks UW ‘SL :opayoy, 


SES Se maa eae ie BL SBR, 


102 SOIL 


tinued growth of plants, and maintenance of the water- 
ways. Permeability, fertility, and the hazard of ero- 
sion are some of the main factors affecting the suita- 
bility of the soils for this purpose. 

The main factors to be considered in determining 
the suitability of the soils for irrigation are the avail- 
able water capacity and the rate at which water moves 
into a soil. Also important are depth to the water 
table, depth to soil material that restricts growth of 
roots, and topography. 

Features that affect the suitability of the soils for 
terraces and diversions are the texture of the soil, the 
depth to soil material unfavorable for production of 
crops, and topography. 


Use of the Soils for Community Development 


Appraisers, realtors, city planners, builders, and 
others interested in developing a community need in- 
formation about the soils before they can select the 
most suitable sites for structures and other facilities 
that are to be built. Useful information can be ob- 
tained in other sections of the soil survey, for exam- 
ple, “Engineering Uses of the Soils,” “Descriptions of 
the Soils,” and “Capability Grouping.” Among the soil 
features shown in those sections are slope, drainage 
and permeability, susceptibility to flooding and ero- 
sion, and the texture and stability of the soil material. 
Such features affect suitability of the soils for (1) 
providing foundation material for houses and commer- 
cial buildings, (2) laying out of streets, driveways, 
and sidewalks, (3) burying underground utility lines, 
(4) constructing devices for control of runoff and ero- 
sion, (5) planting of gardens and landscaping, (6) 
protecting the public health, and (7) providing suit- 
able recreational areas. 

Houses and commercial buildings——Help in locating 
soils with the fewest limitations for use as foundation 
material can be obtained from the columns “Shrink- 
swell potential” in table 4 and “Foundations for low 
buildings” in table 5 in the section “Engineering Uses 
of the Soils.” Boyer, Oakville, and Spinks soils are a 
good source of foundation material. Brevort, Ensley, 
Gilford, Hoytville, Toledo, and Paulding soils are 
poorly drained and have a high water table. Base- 
ments built in areas of such soils are hard to keep dry. 
Ceresco, Cohoctah, Saranac, Shoals, and Sloan soils 
are on bottom lands and are subject to flooding. Soils 
such as these have severe limitations for building 
sites. Edwards, Lupton, Tawas, and Willette soils also 
have severe limitations because they consist of unsta- 
ble organic material and marl. 

Streets, driveways, and sidewalks.—For informa- 
tion about suitability of the soils as foundations for 
trafficways, see the data given under “Shrink-swell po- 
tential” in table 4 and “Road fill” and “Highway loca- 
tion” in table 5 in the section “Engineering Uses of 
the Soils.” Del Rey, Lamson, Minoa, Shoals, Sloan, 
and Sisson soils are high in silt content and are sub- 
ject to frost heaving (fig. 16). A cover of sandy and 
gravelly material should be put on these soils before 
concrete is laid. Otherwise, the concrete cracks read- 
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Figure 16.—Section of pavement broken by frost heaving in an 
area of Del Rey loam, 0 to 2 percent slopes. 


ily. Soils that have a high water table or a high clay 
content tend to shift and also cause trafficways to 
crack. Poorly drained soils, such as Edwards, Lupton, 
Tawas, and Willette soils, settle unevenly, especially 
after they are drained. 

Underground utility lines—Some soils have prop- 
erties that cause breakage or corrosion of lines buried 
in them to conduct water, gas, sewage, communication 
lines, and the like. The physical, chemical, electrical, 
and biological characteristics of the soils cause at least 
some corrosion of all buried metals. Among these 
characteristics are moisture content and a concentra- 
tion of oxygen or of anaerobic bacteria. Also, design 
and construction of the lines are important considera- 
tions. Corrosivity is increased where dissimilar metals 
are connected, the metals are placed at different 
depths, and the pipelines are laid through different 
kinds of soils. 

In soils that have a high shrink-swell potential, 
stress as a result of changes brought about as the soil 
becomes wet and dry can break cast-iron pipe. In some 
places it is necessary to cushion the pipe with sandy 
material. Information about shrink-swell potential 
and corrosivity is given in tables 4 and 5. 

Control of runoff and erosion.—Control of erosion 
and deposition is a serious problem where structures 
are built on sloping soils. Construction work compacts 
the soils and increases the amount of paved surface, 
thereby increasing runoff 2 to 10 times. This runoff 
collects in streets and gutters instead of flowing into 
drainageways as it once did, and then floods and de- 
posits sediments in low areas. Boyer, Lapeer, and 
Miami soils are especially subject to rapid runoff and 
severe erosion. Small residential areas can be pro- 
tected by— 


1. Locating driveways, walks, and fences on the 
contour or straight across the slope. 

2. Grading to decrease the slope. The topsoil can 
be removed and used later. 

8. Building diversions to intercept runoff and 
control erosion. 
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4. Constructing or improving waterways to prev- 
ent gullying. 
5. Draining seepy and waterlogged areas. 


Information about features of the soils that affect 
their use for diversions, grassed waterways, and arti- 
ficial drainage is given in table 6. 

Gardening and landscaping—-Homeowners and 
landscape architects need to know the kinds of soils 
present in an area before they can make the right 
choice of flowers, shrubs, and trees for planting. The 
best soils are those that have a deep root zone, a loamy 
texture, a balanced supply of plant nutrients, an ade- 
quate amount of organic matter, adequate available 
moisture capacity, good drainage, and a structure that 
permits free movement of water. Miami, Celina, and 
Lapeer soils that are not too steep closely approach 
the ideal. Boyer, Oakville, and Spinks soils are so 
sandy and droughty that lawns and shrubs dry out 
quickly in dry periods and need to be watered fre- 
quently. Hoytville, Lenawee, Parkhill, Paulding, and 
Toledo soils, which are poorly drained, are difficult to 
work when wet and dry out hard and cloddy. Seeding 
of lawn grasses is difficult once these soils are dis- 
turbed by construction equipment. Additional informa- 
tion about the soils is given in the section “Capability 
Grouping.” 

Public health—Maintenance of a pure water sup- 
ply, proper disposal of sewage, and prevention of dis- 
ease are among the problems to be met in protecting 
the public health. Careful construction of sewage la- 
goons, sewage lines, and septic tank systems is needed 
to avoid pollution of the water supply. Sandy soils, 
such as Oakville and Spinks soils, have rapid or very 
rapid permeability. Effluent percolates rapidly 
through such soils and causes pollution of a water sup- 
ply near the surface. Leakage from sewage lagoons 
and runoff from clogged filter fields contaminate wells, 
streams, and lakes. Shrink-swell potential, corrosivity, 
and stability of the soils are important considerations 
in locating sewer lines. Features that affect suitability 


Figure 17—Ponded area of Corunna sandy loam. Limitations of 
this soil for septic tank filter fields are severe because of a high 
water table. 
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of the soils for embankments and septic tank filter 
fields (fig. 17) are given in tables 5 and 6. 

Among the major soil features to consider in select- 
ing sites for sanitary land fills are topography, drain- 
age, texture, permeability, reaction, and the nature of 
the underlying material. Table 4 shows these features. 

Mosquitoes, fleas, and other disease-carrying insects 
breed in stagnant water and in areas that are wet be- 
cause of poor internal drainage and nearly level relief. 
Areas such as these need to be drained and sprayed. 

Recreation.—Soil features of importance in choos- 
ing areas suitable for campsites, picnic areas, and in- 
tensive play areas are natural drainage, slope, soil tex- 
ture, flood hazard, and stoniness. Ensley, Gilford, 
Hoytville, Lamson, Parkhill, Paulding, Sims, and To- 
ledo soils have severe limitations for recreation areas 
because they are poorly drained and have a high water 
table. Pit-type ponds, however, are: suited to these 
soils. Edwards, Lupton, Tawas, Willette, and other or- 
ganic soils also have severe limitations because they 
are very poorly drained and unstable. Sloping to steep 
areas of Boyer, Lapeer, and Miami soils have severe 
limitations except for paths and trails. Nearly level to 
gently sloping areas of Boyer, Lapeer, Metea, Oak- 
ville, and Spinks soils make fair to good sites. They 
dry out quickly after rains and provide a firm surface 
for trafficways. Ceresco, Cohoctah, Saranac, Shoals, 
and Sloan soils are of limited use because of a flood 
hazard. 


Formation and Classification 
of the Soils 


The first part of this section describes the factors 
that affect formation of the soils. The second part tells 
about the processes that take place in the formation of 
soil horizons. The last part gives the classification of 
the soil series. 


Factors of Soil Formation 


Soil is formed by weathering and other processes 
that act on material deposited or accumulated by geo- 
logic agents. The characteristics of a soil at any given 
point are determined by (1) the physical and mineral- 
ogical composition of the parent material, (2) the cli- 
mate under which the soil material has accumulated 
and has existed since accumulation, (3) the living or- 
ganisms on and in the soil, (4) the relief, or lay of the 
land, and (5) the length of time the forces of soil de- 
velopment have been active. 

Climate and vegetation are the active factors of soil 
formation. They act on the parent material that has 
accumulated through the weathering of rocks, and in 
this county the action of glaciers, and slowly change it 
into a natural body that has genetically related hori- 
zons. The effects of climate and vegetation are condi- 
tioned by relief. The parent material also affects the 
kind of profile that forms and, in extreme cases, deter- 
mines it almost entirely. Finally, time is needed for 
the changing of the parent material into a soil profile. 
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The amount of time may be much or little, but gener- 
ally a long time is required for the development of dis- 
tinct horizons. 

The five factors of soil formation are so closely in- 
terrelated in their effects on the soil that few general- 
izations can be made regarding the effect of any one 
unless conditions are specified for the other four. 
Many of the processes of soil development are un- 
known. 


Parent material 


Parent material is the weathered rock or partly 
weathered soil material from which soil has formed. 
It determines the limits of the chemical and mineral- 
ogical characteristics of soil. In Macomb County the 
parent material was deposited by glaciers and lakes. It 
consisted of gravel, sand, a mixture of sand and 
gravel, silt, loam, clay, and organic material that was 
deposited on outwash plains, till plains, lake plains, 
flood plains, and moraines and in drainageways. 


Climate 


The climate of Macomb County is cold and humid. It 
is uniform throughout the county and presumably is 
similar to that under which the soils formed. Conse- 
quently, climate alone does not account for local dif- 
ferences among the soils. Its effects are modified by 
the effects of the other four factors of soil formation. 


Living organisms 


Plants, animals, insects, bacteria, and fungi are im- 
portant in the formation of soils. They contribute to 
gains in organic-matter content and nitrogen, gains or 
losses in plant nutrients, and changes in structure and 
porosity. The vegetation, which in this county con- 
sisted mainly of hardwood and coniferous trees, has 
affected soil formation more than have other living or- 
ganisms. 


Relief 


Relief affects soil formation through its influence on 
drainage, erosion, plant cover, and soil temperature. 
That of Macomb County varies widely from depres- 
sional to steep and hilly. Some areas rise to a height of 
150 to 200 feet, and others are broad, nearly level 
plains where the slope is less than 2 percent. Many 
small, nearly level areas are interspersed with the 
hilly areas and receive runoff from them. The water 
table is at or near the surface in depressional areas 
and in some of the nearly level areas. In these places 
the soils are somewhat poorly drained or poorly 
drained. Examples are soils of the Fulton and Toledo 
series. 


Time 


The difference in length of time that parent mate- 
ria] has been in place is commonly reflected in the de- 
gree of development of soil horizons. The soils in this 
county range from young to old. The young soils, such 
as those of the Ceresco series, are those that formed in 
alluvium. Their horizons are weakly expressed. Soils 
of the Miami series are examples of older soils that 
have well-expressed horizons. 
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Processes of Soil Formation 


Several processes take place in the formation of soil 
horizons. Among these are (1) the accumulation of or- 
ganic matter, (2) the leaching of calcium carbonates 
and bases, (3) the reduction and transfer of iron, and 
(4) the formation and translocation of silicate clay 
minerals. In most of the soils in Macomb County, more 
than one of these processes has been active. 

The accumulation of organic matter is an important 
process in formation of an Al horizon. The soils of 
this county range from high to very low in organic- 
matter content. 

Moderate to strong leaching of carbonates and bases 
has occurred in nearly all of the soils, and this has 
contributed to the development of genetic horizons. 

The reduction and transfer of iron, or gleying, oc- 
curs in poorly drained and very poorly drained soils. 
The process of gleying is evident in the gray color of 
the subsoil. Some horizons contain reddish-brown mot- 
tles and concretions, a condition which indicates segre- 
gation of iron. 

Where the translocation of clay minerals has taken 
place, the eluviated A2 horizon of some soils in this 
county has a platy structure and is lower in clay con- 
tent and generally lighter in color than the B horizon, 
which has an accumulation of clay (clay flows) in 
pores and on ped surfaces. The leaching of bases and 
the translocation of silicate clays are among the more 
important processes in horizon differentiation. Soil sci- 
entists generally agree that leaching normally pre- 
cedes translocation. Soils of the Miami series are ex- 
amples of those in which clay has accumulated in the 
B horizon in the form of clay flows. 

In some soils of this county, iron and humus have 
moved from the surface layer into the B horizon and 
have imparted to it a dark reddish-brown to yellow- 
ish-brown color. Soils of the Au Gres series are exam- 
ples. 


Classification of the Soils 


Soils are classified so that we can more easily re- 
member their significant characteristics, assemble 
knowledge about them, see their relationships to one 
another and to the whole environment, and under- 
stand their behavior and response to management. 
First through classification and then through use of 
soil maps, we can apply our knowledge to specific 
tracts of land. 

Two systems of classifying soils have been used in 
the United States in recent years. The older system 
was adopted in 1988 (2) and later revised(6). The sys- 
tem currently used was adopted for general use by the 
National Cooperative Soi] Survey in 1965 and supple- 
mented in March 1967 and in September 1968 (8). 
This system is under continual study, and readers in- 
terested in the development of the system should refer 
to the latest literature available. 

The current system of classification defines classes 
in terms of observable or measurable properties of 
soils (5). It has six categories. Beginning with the 
most inclusive, the categories are the order, the subor- 
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der, the great group, the subgroup, the family, and the 
series. The placement of some soil series, particularly 
in families, may change as more precise information 
becomes available. 

In table 7 the soil series of Macomb County are clas- 
sified according to the current system. Following are 
brief descriptions of the six categories. 

OrDER.—Ten soil orders are recognized: Entisols, 
Vertisols, Inceptisols, Aridisols, Mollisols, Spodosols, 
Alfisols, Ultisols, Oxisols, and Histosols. The properties 
used to differentiate among soil orders are those that 
tend to give broad climatic groupings of soils. The 
two exceptions to this are Entisols and Histosols, which 
occur in many different climates. 

As shown in table 7, six soil orders are represented 
in Macomb County: Entisols, Inceptisols, Alfisols, 
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Mollisols, Spodosols, and Histosols. Entisols are recent 
soils; they lack genetic horizons or have only the be- 
ginning of such horizons. Inceptisols occur most often 
on young, but not recent, land surfaces. Alfisols have 
a clay-enriched B horizon that is high in base satura- 
tion. Mollisols generally form under grass vegetation. 
They have a thick, dark-colored surface layer. Spodo- 
sols have an iron-enriched and humus-enriched B hori- 
zon. Histosols formed in organic material. They are 
composed of muck or peat. 

SUBORDER.—Each order is divided into suborders, 
which are based primarily on characteristics that seem 
to produce classes with the greatest genetic similarity. 
The suborders narrow the broad climatic range per- 
mitted in the orders. The soil properties used to sepa- 
rate suborders are mainly those that reflect either the 


TABLE 7.—Classification of soil series 


Series 


Sandy, mixed, frigid 
Fine, illitic, mesic 


Entic Baplaauods Eon t oboe 
Aeric Ochraqualfs 


Spodosols. 
Alfisols. 


Boyer __-...--- Coarse-loamy, mixed, mesie _...--.._----------------- Typic Hapludalfs __..--.--.-- Alfisols. 
Brevort' ___-__- Sandy over loamy, mixed, nonacid, frigid .--.--------- Mollic Haplaquents Entisols. 
Celina? _______. Fine, mixed, mesic _._....-.-------------s------------ Aquie Hapludalfs .----.--.--- Alfisols. 
Ceresco ._-_.... Coarse-loamy, mixed, mesic ...--.--------------------- Aquic Fluventie Hapludolls _._._ | Mbollisols. 
Cohoctah? _____. Coarse-loamy, mixed, noncalcareous, mesic _-_-_---------- Fluventic Haplaquolls -------- Mollisols. 
Conover _______- Fine-loamy, mixed, mesic ___..--.----.---------------- Udollic Ochraqualfs --_------- Alfisols. 
Corunna _..___- Coarse-loamy, mixed, noncaleareous, mesic ------------- Typic Hapleauells ahead Meant a Mollisols. 
Del Rey ‘* _____-_ Fine, illitic, mesic -._..__..--------------------------- Aeric Ochraqualfs __.__------ Alfisols. 


Alfisols. 
Histosols. 


Coarse-loamy, mixed, mesic Typic Hapludalfs 


Coarse-loamy, mixed, nonacid, frigid _.----------------- Aeric Haplaquepts __--------- Inceptisols. 
Fine, illitic, mesie ___._.-._--------------------------- Aerie Ochraqualfs .___------- Alfisols. 
Coarse-loamy, mixed, noncaleareous, mesic -_-.--.------- Typie Haplaquolls __--------- Mollisols. 
Sandy, mixed, noncalcareous, mesic --.---.---.--------- Typic Haplaquollg _______--_-_- Mollisols. 
Fine, illitic, mesic _._.-_._._.------------------------ Mollic Ochraynalfs aie es Sie s Alfisols, 


Aeric Haplaquepts ----.------ Inceptisols. 


Coarse-loamy, mixed, nonacid, mesic ----.._------------ 


Coarse-loamy, mixed, mesic __..._--.------------.----- Typic Hapludalfg ----.------- Ifisols. 
Fine, illitic, nonacid, mesie ---.------------------------ Mollic Haplaquepts -_--------- Inceptisols. 
Pg = ee se oe ans teh od pete sge aan a atalnuaen aha as eee Be Aas te co pe teh she, Site cae a ats Histosols. 
weeeeeeeele--eee--e-------- | Aquollic Hapludalfs ..---.---- Alfisols. 
Stance stein oie aioe ote ee aoe eet Sud || eh ee Comoe ees Histosols. 
Fine-loamy, mixed, mesic __._____._--__--------------- Udollic Ochraqualfs __.-.----- Alfisols, 
Fine-loamy, mixed, mesic ----- Arenic Hapludalfs -_..-----.- Alfisols. 
Fine-loamy, mixed, mesic ____--_----- ic Hapludalfs __.____-_..- Alfisols, 
Coarse-loamy, mixed, mesic __.__..-_.---------------- Inceptisols. 
Fine, illitie, mesic _.....--_--.--.--------------------- Alfisols. 
Mixed; m6si¢: 2 2 ssa oe eee Oe ett ele Typic Udipsamments Entisols. 
Fine-loamy, mixed, nonacid, mesic _-_-_---..---------- Mollic Haplaquepts --_-------- Inceptisols. 
Very fine, illitic, nonacid, mesie ___-------------------- Typic Haplaquepts .-...-__--- Inceptisols. 
Fine, mixed, noncaleareous, mesic --.------------------ Fluventic Haplaquolls -__.--- Mollisols. 
Fine-loamy, mixed, mesic _____._..._...--------------- Aquic Arenic Hapludalfs __---- Alfisols. 
Fine-loamy, mixed, nonacid, mesic -------------------- Aeric Fluventic Haplaquepts .. | Inceptisols. 
Fine, mixed, nonacid, frigid _.--_-_-------------------- Mollic Haplaquepts --..-.---- Inceptisols. 
Fine-loamy, mixed, mesic ____-_----------------------- Typic Hapludalfg ------------ Alfisols. 
) Fine-loamy, mixed, nonealeareous, mesic --------------- Fluventic Haplaquolls --_.__-- Mollisols. 
coe ta Sandy, mixed, mesic __...........-------------------- | Psammentic Hapludalfs --.... | Alfisols. 
Tawas ...._____ ee Te wel E Nag a tat BG fa hn pcs Mc tlh hate Se Ba ic He 6 res Cg eI ye ma a oh Histosols. 
Toledo ......--- Fine, illitic, nonacid, mesic -.......-.----------------- Mollic Haplaquepts _-.------- Inceptisols. 
Wasepi -.._-._- Coarse-loamy, mixed, mesic --___-_-------------------- Aquollic Hapludalfs __....---- Ifigols. 
Willette . Bt aes Noa oa tee tae Histosols. 


*This soil typically has an average annual soil tempera- 

ture of less than 47° F. 
_ 7 Classification at the family level was under study at the 

time this survey was sent to the printer. 

*In Macomb County this soil is more alkaline in reaction 
than is typical of the series. 

‘In Macomb County this soil is grayer in color throughout 
the profile than is typical of the series. 


*Histosols are not classified at the subgroup and family 
levels, because classification at these levels was provisional at 
the time this survey was sent to the printer. 

*In Macomb County this soil has a thinner mollic epipedon 
than is typical of the series. 

TIn Macomb County this soil has a darker surface layer 
and is shallower to carbonates than is typical of the series. 
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presence or absence of waterlogging, or those that 
reflect differences resulting from the climate or vege- 
tation. 

GREAT GROUP.—Each soil order is divided into great 
groups on the basis of similarity in the kinds and se- 
quence of major soil horizons and features. The hori- 
zons used to make separations are those in which clay, 
iron, or humus has accumulated; or those that have a 
pan that interferes with the growth of roots or the 
movement of water. The features used are the self- 
mulching properties of clay; soil temperature; major 
differences in chemical composition, mainly in calcium, 
magnesium, sodium, and potassium; and the like. 

SuBGcRouP.—Each great group is divided into sub- 
groups, one representing the central, or typic, segment 
of the group and the others, called intergrades, that 
have properties of the group and also one or more prop- 
erties of another great group, suborder, or order. Sub- 
groups may also he established in those instances where 
soil properties intergrade outside the range of any 
recognized great group, suborder, or order. 

FAMILY.—Families are established within a sub- 
group primarily on the basis of properties important 
in the growth of plants or in the behavior of soils when 
used in engineering. Among the properties considered 
are texture, mineralogy, reaction, soil temperature, 
permeability, thickness of horizons, and consistence, 

SERIES.—The series has the narrowest range of 
characteristics of the categories in the classification 
system. It is described fully in the section ‘““How This 
Survey Was Made.” For a description of each series, 
turn to the section “Descriptions of the Soils.” 


General Nature of the County 


This section provides some general information 
about the climate, geology, and vegetation of the county 
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and gives some important farming statistics. The sta- 
tistics are from reports published by the United States 
Bureau of the Census. 


Climate * 


Macomb County, in the southeastern part of Michi- 
gan, is bordered on the southeast by Lake St. Clair. It 
is less strongly influenced by the Great Lakes than are 
many counties in Michigan. The most noticeable effect 
is an increase in cloudiness late in fall and early in 
winter when prevailing westerly winds move cold air 
masses across the warmer lake water. 

Annual temperature and precipitation data, com- 
piled at the U.S. Weather Bureau station at Mount 
Clemens, are shown in table 8. The highest tempera- 
ture ever recorded was 106° F., on July 5, 1911, and 
the lowest was —24°, on February 12, 1912. On an 
average, 4 days each winter have a temperature of 0° 
or lower and 11 days each summer have a temperature 
of 90° or higher. The temperature reaches 100° or 
higher in only about 1 year out of 5. The average 
highest monthly temperature, 78.7°, was recorded in 
July 1955, and the average lowest monthly tempera- 
ture, 13.5°, was recorded in January 1912. 

Table 9 shows the probabilities of the last freezing 
temperatures in spring and the first freezing tempera- 
tures in fall. The average date of the last in spring is 
May 1; that of the first in fall is October 14. 

Precipitation is heaviest during the growing season. 
About 56 percent of the annual total falls between 
April 1 and September 30. The greatest average 
monthly precipitation, 3.10 inches, occurs in May. The 
smallest, 1.76 inches, occurs in January. The greatest 
amount of precipitation ever received in a 1-month pe- 


*This section was prepared by Norton D. STROMMEN, 
State climatologist, Weather Bureau, U.S. Department of 
Commerce, Environmental Science Services Administration. 


TABLE 8.—Temperature and precipitation at Mount Clemens 1980-59 


Two years in 10 will 


Maximum | Minimum 
temperature] tempera- 


Average | Average] equal toor | ture equal 
daily daily igher to or lower 
Month maximum| minimw 


January 
February 
March 


August 
September ---- 
October 

November 


1 Average annual maximum temperature. 
? Average annual minimum temperature. 


ave at least 4 days with— 


Precipitation 


One year in 10 will have— 
Average depth 
of snow on 
Average days with 
total | Less than—| More than— cover snow cover 
2.8 
14 2.6 
5 2.4 
1 1.8 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
2 2.2 
9 1.9 
48 2.5 
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TABLE 9.—Probabilities of last freezing temperatures in spring and first in fall at Mount Clemens 1930-59 


16° F. 


Probability or lower 


Dates for given probability and temperature * 


32° F, 
or lower 


24° FB. 
or lower 


20° F. 
or lower 


28° F. 
or lower 


Spring: 
1 year in 10 later than .--------------- April 1 April 9 April 18 May 2 May 16 
2 years in 10 later than --_-.----------- March 27 April 4 April 13 April 27 May 11 
i oes in 10 later than ___-------.---- March 17 March 25 April 3 April 17 May 1 
‘all: 
1 year in 10 earlier than --.----------- November 16 November 7 October 29 October 15 September 28 
2 years in 10 earlier than -_.---------- November 21 Noveniber 12 November 3 October 20 October 3 
5 years in 10 earlier than __.---.--_--- December 2 November 28 November 14 October 31 October 14 


1In the western part of Macomb County, the date in spring is 5 to 7 days later than the date shown. The date in fall is 5 


to 7 days earlier than the date shown. 


riod was 8.15 inches, in June 1940. The least amount 
in a 1-month period was 0.06 inch, in December 1900. 

About once in 2 years, as much as 1.2 inches of pre- 
cipitation can be expected in 1 hour; 1.4 inches in 2 
hours; and 2.3 inches in 24 hours. In a 24-hour period, 
8.4 inches can be expected about once in 10 years and 
4.3 inches about once in 50 years. 

The average annual snowfall is 31.3 inches, but the 
amount varies considerably from year to year. During 
the past 30 years, the total has ranged from as much 
as 49.9 inches, in the 1951-52 season, to as little as 
12.4 inches, in the 1952-53 season. Measurable 
amounts of snow generally fall during all the months 
of November through April. 

According to evaporation data available at Dear- 
born, which is about 15 miles southwest of Macomb 
County, the average total evaporation from April 1 
through October 31 is 43.04 inches. This is almost two 
and a half times the average rainfall, which totals 
17.61 inches during the same period. Successful farm- 
ing, therefore, depends largely on the recharge of 
moisture in winter and early in spring and the capac- 
ity of the soils to hold this moisture until rains can re- 
plenish the supply. 

Cloudiness is greatest late in fall and early in win- 
ter and is least late in spring and in summer. Records 
kept at Detroit, the nearest station that keeps data 24 
hours a day, show that in December there is an aver- 
age of 23 cloudy days, 3 partly cloudy days, and 6 
clear days. Records for July show an average of 8 
cloudy days, 12 partly cloudy days, and 11 clear days. 
The annual percentage of possible sunshine is 5 to 10 
percent greater in Macomb County than it is in the 
western counties near Lake Michigan. 


Geology 


Macomb County is part of the basin of glacial lakes 
that were forerunners of the Great Lakes. All except 
the northwestern part of the county was a glacial 
lake, or a succession of gradually receding lakes. The 
oldest lake levels are characterized by distinct beach 
ridges. Soils that are underlain by sand and gravel 
commonly extend well out from the present lakeshore 
of Lake St. Clair. Successive glacial lake stages, from 
the oldest to the most recent, are Lakes Maumee, 


Wayne, Warren, Whittlesey, Arkona, St. Clair, Grass- 
mere, Elkton, and Algonquin. 

Several ice sheets advanced and retreated over Ma- 
comb County during the glacial period. The most re- 
cent occurrence was during the late Wisconsin period, 
some 9,000 years ago. As the last ice sheets melted, 
they deposited glacial rock and soil material over 
parts of the county. As a result, moraines and other 
distinctive geological features were formed. 

The range of hills in the northwestern corner of the 
county represents the Birmingham moraine. The un- 
dulating areas that cross the northern part represent 
the till plains or ground moraines. The Mount Cle- 
mens moraine lies in a northeast to southwest direc- 
tion in the eastern part of the county. It is 1 to 3 miles 
wide and extends from the town of Richmond through 
Mount Clemens and then past Centerline and East De- 
troit into Wayne County. This moraine, which was 
water laid, is gently sloping. The west-central part of 
the county is covered by sandy glacial outwash. 

Most of this county is drained by the Clinton River 
and its tributaries. A minor part in the northeastern 
corner is drained by the Belle River. The highest point 
in the county, 1,167 feet, is in section 18 of Bruce 
Township, about 3 miles northwest of the village of 
Romeo. The lowest point, 575 feet, is at Lake St. Clair, 
in the southeastern part. 

A few natural lakes occur in the northwestern part 
of the county. Stony Creek Lake is manmade. It oc- 
curs on Stony Creek, in the southwestern part of 
Washington Township. 


Vegetation 


When Macomb County was first settled, all except a 
small acreage of marshland was covered by forest. 
Nearly all the forest has now been cleared. In recent 
years, plantings of red pine, white pine, Scotch pine, 
and spruce trees have increased throughout the 
county. 

Mixed hardwoods once grew on the well-drained, 
sandy soils; those soils still wooded are in second- 
growth trees. Sugar maple, oak, hickory, beech, and 
basswood grew on the better drained, medium-tex- 
tured to fine-textured soils. Stands on these soils now 
consist mainly of oak, hickory, sugar maple, ash, 
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cherry, beech, basswood, and elm. Dense stands of elm, 
ash, and red maple formerly grew on the poorly 
drained mineral soils, which now support scattered 
stands of elm and red maple. Red maple, elm, willow, 
tamarack, white-cedar, and black spruce were the 
major trees that grew on the organic soils. Trees that 
remain on these soils are mainly aspen, white-cedar, 
tamarack, elm, and red maple. Bulrushes, sedges, cat- 
tails, reeds, sawgrass, and scattered white-cedar, bal- 
sam, and tamarack grew in the small acreage of 
marshland, and this vegetation has remained un- 
changed. 


Farming 


The total land area of Macomb County is about 
307,840 acres. Of this, about 44 percent, or 185,767 
acres, is in farms. The rest consists mainly of State 
land, privately owned woodland, abandoned farmland, 
urban areas, and areas used for recreation and indus- 
try. Of the acreage in farms in 1964, 57 percent was in 
cultivated cropland and 7 percent was in pasture. 

There were 1,609 farms in the county in 1964. Of 
these, 693 were from 1 to 49 acres in size; 446 were 
from 50 to 99 acres; 394 were from 100 to 259 acres; 
66 were from 260 to 499 acres; and 8 were from 500 to 
999 acres. Only 2 farms were larger than 1,000 acres. 

Among the farms in the county, 719 were miscella- 
neous or unclassified farms; 340 were dairy farms; 
106 were poultry and livestock farms, other than dairy; 
198 were vegetable farms; 50 were general farms; and 
30 were fruit and nut farms. 

Corn is the chief row crop, and in 1964, there were 
18,399 acres of corn harvested for grain and 4,789 cut 
for silage. Small grain is also an important crop. In 
1964, there were 11,399 acres in wheat; 9,340 acres in 
oats; 117 acres in barley; and 501 acres in rye. There 
were 2,449 acres in soybeans. Of the hay crops har- 
vested, 13,804 acres were in alfalfa and alfalfa mix- 
tures; 3,487 acres were in clover or timothy; and only 
333 acres were in other hay crops. Alfalfa and red clo- 
ver for seed were grown on 235 acres; potatoes on 882 
acres; beans on 1,318 acres; tree fruits, nuts, and 
grapes on 2,071 acres; and vegetables other than pota- 
toes harvested for sale on 5,724 acres. 

Apples are the main tree fruits. Harvested in 1964 
were 16,926,984 pounds of apples; 768,508 pounds of 
peaches; 620,248 pounds of pears; 188,872 pounds of 
plums; 180,995 pounds of cherries; 53,405 pounds of 
grapes; and 86,465 pounds of strawberries. 

Nursery products were grown on 76 farms for a 
cash value of more than $340,000. Cut flowers, potted 
plants, florist greens, and bedding plants were grown 
on 112 farms for a cash value of almost 2 million dol- 
lars. Vegetables grown under glass, flower and vegeta- 
ble seeds, vegetable plants, bulbs, and mushrooms 
were grown on 57 farms for a cash value of more than 
1 million dollars. 
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Glossary 


Acidity. See Reaction. 

Alkalinity. See Reaction. 

Alluvium. Soil material, such as sand, silt, or clay, that has 
been deposited on land by streams. 

Available moisture capacity. The capacity of a soil to hold 
water in a form available to plants. Amount of moisture 
held in soil between field capacity, or about one-third 
atmosphere of tension, and the wilting coefficient, or about 
15 atmospheres of tension. 

Blowout. An excavation produced by wind action in loose soil, 
usually sand. 

Caleareous soil. A soil containing enough calcium carbonate 
(often with magnesium carbonate) to effervesce (fizz) visi- 
bly when treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 per- 
cent sand, and less than 40 percent silt. 

Consistence, soil. The feel of the soi] and the ease with which 
a lump can be crushed by the fingers. Terms commonly 
used to describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold to- 
gether in a mass. 

Friable-—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed to- 
gether into a lump. 

Firm.—When moist, crushes under moderate pressure be- 
tween thumb and forefinger, but resistance is distinctly 
noticeable. 

Plastic —When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” when 
rolled between thumb and forefinger. 

Sticky. When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains 
under very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 
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Drainage, artificial. The removal of excess water on or within 
the soil by means of surface or tile drains. 

Drainage, natural. Refers to the conditions of frequency and 
duration of periods of saturation or partial saturation that 
existed during the development of the soil, as opposed to 
altered drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage outlets. 
Seven different classes of natural soil drainage are recog- 
nized, 

Excessively drained soils are commonly very porous and rapid- 
ly pommecble and have a low water-holding capacity. 
Somewhat excessively drained soils are also very permeable 

and are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are 
commonly of intermediate texture. 

Moderately well drained soils commonly have a slowly per- 
meable layer in or immediately beneath the solum. They 
have uniform color in the A and upper B horizons and 
have mottling in the lower B and the C horizons. 

Somewhat poorly drained soils are wet for significant periods 
but not all the time, and in Podzolic soils commonly have 
mottlings below a depth of 6 to 16 inches, in the lower A 
horizon and in the B and C horizons. 

Poorly drained soils are wet for long periods and are light 
gray and generally mottled from the surface downward, 
ee mottling may be absent or nearly so in some 
soils, 

Very poorly drained soils are wet nearly all the time. They 
have a dark-gray or black surface layer and are gray 
or light gray, with or without mottling, in the deeper 
parts of the profile. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy material 
in dunes or to loess in blankets on the surface. 

Glacial outwash (geology). Sandy and gravelly materials de- 
posited in layers on plains or in old glacial drainageways 
by water from melting glaciers. 

Glacial till (geology). Unassorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders transported and 
deposited by glacial ice. 

Green manure. A crop grown for the purpose of being turned 
under in an early stage of maturity or soon after maturity 
for soil improvement. 

Hardpan. A hardened or cemented soil horizon, or layer. The 
soil material may be sandy or clayey, and it may be ce- 
mented by iron oxide, silica, calcium carbonate, or other 
substance. 

Horizon, soil. A layer of soil, approximately parallel to the 
surface, that has distinct characteristics produced by soil- 
forming processes, These are the major horizons: 

O horizon.—The layer of organic matter on the surface of a 
aupersl soil. This layer consists of decaying plant resi- 

ues. 

A horizon.—The mineral horizon at the surface or just below 
an O horizon. This horizon is the one in which living 
organisms are most active and therefore is marked by 
the accumulation of humus. The horizon may have lost 
one or more of soluble salts, clay, and sesquioxides (iron 
and aluminum oxides). 

B horizon—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying 
A to the underlying C horizon. The B horizon also has 
distinctive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, or some combination of these; 
(2) by prismatic or blocky structure; (3) by redder or 
stronger colors than the A horizon; or (4) by some 
combination of these. Combined A and B horizons are 
usually called the solum, or true soil. If a soil lacks a B 
horizon, the A horizon alone is the solum. 

C horizon.—The weathered rock material immediately be- 
neath the solum. In most soils this material is presumed 
to be like that from which the overlying horizons were 
formed. If the material is known to be different from 
ae in the solum, a Roman numeral precedes the letter 


R layer.—Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath 
an A or B horizon. 
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Mottled. Irregularly marked with spots of different colors that 
vary in number and size. Mottling in soils usually indicates 
poor aeration and lack of drainage. Descriptive terms are 
as follows: Abundance—few, common, and many; size— 
fine, medium, and coarse; and contrast—faint, distinct, and 
prominent. The size measurements are these: fine, less 
than 5 millimeters (about 0.2 inch) in diameter along the 
greatest dimension; medium, ranging from 5 millimeters 
to 15 millimeters (about 0.2 to 0.6 inch) in diameter along 
the greatest dimension; and coarse, more than 15 milli- 
meters (about 0.6 inch) in diameter along the greatest di- 
mension. 

Munsell notation. A system for designating color by degrees of 
the three simple variables—hue, value, and chroma. For 
example, a notation of 10YR 6/4 is a color with a hue of 
10YR, a value of 6, and a chroma of 4. 

Parent material (soil). The horizon of weathered rock or partly 
weathered soil material from which soil has formed; horizon 
C in the soil profile. 

pH. See Reaction. 

Profile, soil. A vertical section of the soil through all its ho- 
rizons and extending into the parent material. 

Reaction, soi]. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is pre- 
cisely neutral in reaction because it is neither acid nor 
alkaline. An acid, or “sour,” soil is one that gives an acid 
reaction; an alkaline soil is one that is alkaline in reaction. 
In words, the degrees of acidity or alkalinity are expressed 


thus: 
pH pH 
Extremely acid ...Below4.5 Neutral .-.--..---- 6.6 to 7.8 
Very strongly acid .4.5to05.0 Mildly alkaline ----- 7.4 to 7.8 
Strongly acid _____- 5.1to 5.5 Moderately alkaline 7.9 to 8.4 
Medium acid ---.--- 5.6to6.0 Strongly alkaline --8.5 to 9.0 
Slightly acid ------- 6.1t06.5 Very strongl 


y 
alkaline __--9.1 and higher 


Relief. The elevations or inequalities of a land surface, con- 
sidered collectively. ; 

Sand. Individual rock or mineral fragments in soils having 
diameters ranging from 0.05 to 2.0 millimeters. Most sand 
grains consist of quartz, but they may be of any mineral 
composition. The textural class name of any soil that con- 
tains 85 percent or more sand and not more than 10 percent 


clay. 

Silt. Individual mineral particles in a soil that range in diame- 
ter from the upper limit of clay (0.002 millimeter) to the 
lower limit of very fine sand (0.05 millimeter). Soil of the 
silt textural class is 80 percent or more silt and less than 
12 percent clay. 

Slope. The inclination of the land surface from the horizontal; 
percentage of slope is the vertical distance, divided by 
horizontal distance times 100. Thus a slope of 10 percent 

_ is a drop of 10 feet in 100 feet of horizontal distance. 

Soil. A natural, three-dimensional body on the earth’s surface 
that supports plants and that has properties resulting 
from the integrated effect of climate and living matter 
acting on earthy parent material, as conditioned by relief 
over periods of time. 

Solum. The upper part of a soil profile, above the parent ma- 
terial, in which the processes of soil formation are active. 
The solum in mature soil includes the A and B horizons. 
Generally, the characteristics of the material in these ho- 
rizons are unlike those of the underlying material. The 
living roots and other plant and animal life characteristic 
of the soil are largely confined to the solum. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from ad- 
joining aggregates and have properties unlike those of an 
equal mass of unaggregated primary soil particles, The 
principal forms of soil structure are—platy (laminated), 
prismatic (vertical axis of aggregates longer than hori- 
zontal), columnar (prisms with rounded tops), blocky (an- 
gular or subangular), and granular. Structureless soils 
are (1) single grain (each grain by itself, as in dune sand) 
or (2) massive (the particles adhering together without 
any regular cleavage, as in many claypans and hardpans). 

Subsidence. A settling or packing down of the soil material, as 
exemplified by muck that has been drained and cultivated 
many times. 
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Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Substratum. Technically, the part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage, or its equiva- 
lent in uncultivated soil, about 5 to 8 inches in thickness. 
The plowed layer. 

Terrace. An embankment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour. 
The terrace intercepts surplus runoff so that it may soak 
into the soil or flow slowly to a prepared outlet without 
harm. Terraces in fields are generally built so they can be 
farmed. Terraces intended mainly for drainage have a 
deep channel that is maintained in permanent sod. 

Terrace (geological). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, lake, or the sea. Stream ter- 
races are frequently called second bottoms, as contrasted 
to flood plains, and are seldom subject to overflow. Marine 
terraces were deposited by the sea and are generally wide. 
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Texture, soil, The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt loam, silt, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, 
and clay. The sand, loamy sand, and sandy loam classes 
may be further divided by specifying “coarse,” “fine,” or 
“very fine.” 

Till plain. A level or undulating land surface covered by till, 
which is unstratified glacial drift consisting of clay, sand, 
gravel, and boulders intermingled. 

Weathering. The physical and chemical disintegration and de- 
composition of rocks and minerals, Soil is the result of 
weathering and other chemical, physical, and biological 
alterations that have made changes in the upper part of 
the earth’s crust through various periods of time. 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FT C@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers. If you believe you experienced discrimination when obtaining services from 
USDA, participating in a USDA program, or participating in a program that receives 
financial assistance from USDA, you may file a complaint with USDA. Information 
about how to file a discrimination complaint is available from the Office of the 
Assistant Secretary for Civil Rights. USDA prohibits discrimination in all its programs 
and activities on the basis of race, color, national origin, age, disability, and where 
applicable, sex (including gender identity and expression), marital status, familial 
status, parental status, religion, sexual orientation, political beliefs, genetic information, 
reprisal, or because all or part of an individual’s income is derived from any public 
assistance program. (Not all prohibited bases apply to all programs.) 


To file a complaint of discrimination, complete, sign, and mail a program 
discrimination complaint form, available at any USDA office location or online at 


www.ascr.usda.gov, or write to: 


USDA 

Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, S.W. 

Washington, DC 20250-9410 


Or call toll free at (866) 632-9992 (voice) to obtain additional information, the 
appropriate office or to request documents. Individuals who are deaf, hard of hearing, 
or have speech disabilities may contact USDA through the Federal Relay service 
at (800) 877-8339 or (800) 845-6136 (in Spanish). USDA is an equal opportunity 
provider, employer, and lender. 


Persons with disabilities who require alternative means for communication of 
program information (e.g., Braille, large print, audiotape, etc.) should contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 
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SOIL ASSOCIATIONS 


Lapeer-Miami-Celina association: Gently sloping 
to rolling, well drained and moderately well drained 
soils that have a dominantly medium textured and 
moderately fine textured subsoil; on uplands 


Conover-Parkhill-Locke association: Nearly level 
to gently sloping, somewhat poorly drained and 
poorly drained soils that have a moderately fine 
textured and medium-textured subsoil; on uplands 


Hoytville-Sims-Nappanee-Blount association: Nearly 
level to gently sloping, poorly drained and some- 
what poorly drained soils that have a dominantly 

fine textured subsoil; on uplands 


Toledo-Paulding association: Nearly level, poorly 
drained soils that have a fine-textured subsoil; on 
lake plains 


WAYNE co @) | 
R. 12 E. R13 |E. Lenawee-Corunna-Lamson association: Nearly 
level, poorly drained soils that have a moderately 
fine textured to moderately coarse textured sub- 

soil; on lake plains 


Oakville-Boyer-Spinks association: Nearly level 
to hilly, well-drained soils that are coarse textured 
or moderately coarse textured throughout; on lake 
plains, beach ridges, and ovtwash plains 


Selfridge-Au Gres, loamy substratum-Metamora 
association: Nearly level to gently sloping, some- 
what poorly drained soils that have a coarse- 


U. S. DEPARTMENT OF AGRICULTURE awl pr hese a sce rox palatal el 
SOIL CONSERVATION SERVICE ee ee 


MICHIGAN AGRICULTURAL EXPERIMENT STATION 


GENERAL SOIL MAP 
MACOMB COUNTY, MICHIGAN 


Wasepi-Au Gres association: Nearly level to gently 
sloping, somewhat poorly drained soils that are 
coarse textured or moderately coarse textured 
throughout; on outwash plains and lake plains 


Cohoctah-Ceresco-Shoals-Sloan association: Nearly 
level, poorly drained and somewhat poorly drained 
soils that are moderately coarse textured or medium 
textured throughout; on flood plains 


Scale 1: 190,080 May 1970 
1 fo) 1 2 3 4 Miles 
oe oe a a) 
NOTE— 


This map is intended for general planning. 
Each delineation may contain soils having rat- 
ings different from those shown on the map. 


Use detailed soil maps for operational planning. 
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Highways and roads Soil boundary 


The first capital letter is the initial one of the soil name. A second capital letter, 
A, B, C, D, or E, shows the slope. Most symbols without a slope letter are those of 
nearly level soils, but some are for soils that have a considerable range of slope. 


NAME SYMBOL NAME 


Au Gres sand, 0 to 6 percent slopes Made land : Stoniness 
Av Gres sand, loamy substratum, 0 to 6 percent Metamora fine sandy loam, 0 to 2 percent slopes Very stony .. 
slopes Metamora fine sandy loam, 2 to 6 percent slopes 


Meteo sand, 0 to 2 percent slopes Highway markers Small park, cemetery, airport... — Rock outcrops .... 
Blount loam, 0 to 2 percent slopes Metea sand, 2 to 6 percent slopes 


Blount loam, 2 to 6 percent slopes pe 
Boyer loamy sand, Oto z pateaan aloes — aes rae Paes oem National Interstate Land survey division corners ... L. _|_ + | Chert fragments ............ ~~ 
Boyer loamy sand, 2 to 6 percent slopes Miami loam, 12 to 18 percent slopes 
Boyer loamy sand, 6 to 12 percent slopes Miami 
Boyer sandy loam, 0 to 2 percent slopes 
Boyer sandy loam, 2 to 6 percent slopes 
Boyer sandy loam, 6 to 12 percent slopes Nappanee loam, 0 to 2 percent slopes DRAINAGE 
Boyer sandy loam, 12 to 18 percent slopes Nappanee clay loam, 0 to 2 percent slopes 
Boyer sandy loam, 18 to 25 percent slopes Nappanee clay loam, 2 to 6 percent slopes Streams, double-line 
Boyer gravelly loamy sand, loamy subsoil variant, 

2 to 6 percent slopes Oakville fine sand, 0 to 6 percent slopes 
Brevort-Selfridge complex Oakville fine sand, loamy substratum, 0 to 6 


percent slopes 
Celina loam, 0 to 2 percent slopes Intermittent 


Celina loam, 2 to 6 percent slopes Parkhill loam 
Ceresco fine sandy loam 
Cohoctah fine sandy loam 
Conover loam, 0 to 2 percent slopes Sanitary land fill 
Conover loam, 2 to 6 percent slopes Saranac clay loam 
Corunna sandy loam Selfridge fine sand, 0 to 2 percent slopes ‘ 
Selfridge fine sand, 2 to 6 percent slopes Intermittent 
Del Rey loom, 0 to 2 percent slopes Selfridge-Lamson complex, 0 to 2 percent slopes 
Del Rey loam, 2 to 6 percent slopes Selfridge-Lenawee complex, 0 to 4 percent slopes 
Del Rey-Metamora sandy loams, 0 to 2 percent slopes Shoals loam 
Del Rey-Metamora sandy loams, 2 to 6 percent slopes Sims clay loom Not crossable with tillage 
Dryden sandy loam, 0 to 2 percent slopes Sisson fine sandy loam, 2 to 6 percent slopes . 7 este 
Dryden sandy loam, 2 to 6 percent slopes Sisson fine sandy loam, 6 to 12 percent slopes 
Sloan loam . ‘ Unclassified 
Edwards muck Spinks loamy sand, 0 to 2 percent slopes 
Ensley-Parkhill complex Spinks loamy sand, 2 to 6 percent slopes . 
: 4 Spinks loamy sand, 6 to 12 percent slopes Ks Canals and ditches 


loam, 18 to 25 percent slopes 


CY Ob acawiss tssicces eenece 
Minoa fine sandy loam, 0 to 4 percent slopes 


Perennial 


Paulding clay Streams, single-line 


Perennial 


Crossable with tillage 
implements 


Fulton sandy loam, 0 to 2 percent slopes 

Fulton loam, 0 to 2 percent slopes Tawas muck P ane Lakes and ponds 
Toledo silty clay loam 

Gilford sandy loam Toledo clay 

Gilford sandy loam, silty subsoil variant 

Granby loamy fine sand Urban land 


Perennial 


Hoytville clay loam Wasepi loamy sand, 0 to 2 percent slopes 
Wasepi loamy sand, 2 to 6 percent slopes 

Lamson fine sandy loam Wasepi sandy loam, 0 to 2 percent slopes 

Lopeer sandy loom, 2 to 6 percent slopes Wasepi sandy loam, silty subsoil! variant, Oto 4 

Lapeer sandy loam, 6 to 12 percent slopes percent slopes 

Lapeer sandy loam, 12 to 18 percent slopes Wasepi-Au Gres complex, 0 to 4 percent slopes 

Lapeer sandy loam, 18 to 25 percent slopes Willette muck 

Lenawee clay loam 

Lenawee-Selfridge complex 

Linwood muck 

Locke sandy loam, 0 to 2 percent slopes 

Locke sandy loam, 2 to 6 percent slopes 

Locke very cobbly sandy loam, 0 to 6 percent slopes 

Lupton muck Gravel pit 


Power line RELIEF 
Escarpments 
More than 18 percent slope. . Werrrt th DDAAAAA ALT Te 
Less than 18 percent slope... wT IVV 000 epypqqnyeet 
Prominent peak 


Depressions 


Crossable with tillage 

Well, oil or gas implements 
‘ Soil map constructed 1969 by Cartographic Division 

Not crossable with tillage : 

Forest fire or lookout station ... implements Soil Conservation Service, USDA, from 1955 and 1964 
aerial photographs. Controlled mosaic based on Michigan 
3 P Contains water most of plane coordinate system, east zone, transverse Mercator 

Windmill Wig OMG. cccuseessses projection, 1927 North American datum. 


For a full description of a mapping unit, read both the description of the mapping unit and that of the soil series to which the mapping unit belongs. 


Woodland 
De- Capability suitability 
scribed unit group 
Map on — 
symbol Mapping unit page | Symbol Page |Symbol Page 
AsB Au Gres sand, O to 6 percent slopes--------------------- q IVw-2 (5b) 57 L 63 
AuB Au Gres sand, loamy substratum, O to 6 percent 
Slopes 1/--------------------------------------------- 7 | Ivw-2 (5/2b) 57 L 63 
B1A Blount loam, 0 to 2 percent slopes---------------------- 8 IIw-2 (1.5b) 50 J 62 
BIB Blount loam, 2 to 6 percent slopes---------------------- 8 TIw-3 (1.5b) 51 a 62 
BrA Boyer loamy sand, O to 2 percent slopes----------------- 9 IIIs-3 (ha) 56 M 63 
BrB Boyer loamy sand, 2 to 6 percent slopes----------------- 9 IlIs- (4a) 56 M 63 
BrC Boyer loamy sand, 6 to 12 percent slopes---------------- 9 Ilte-9 (4a) 53 M 63 
BsA Boyer sandy loam, O to 2 percent slopes----------------- 9 TIIs-3 (4a) 56 M 63 
BsB Boyer sandy loam, 2 to 6 percent slopes----------------- 10 IlIs-4 (ha) 56 M 63 
BsC Boyer sandy loam, 6 to 12 percent slopes---------------- 10 TITe-9 (4a) 53 M 63 
BsD Boyer sandy loam, 12 to 18 percent slopes--------------- 10 Ive-9 (ha) 56 M 63 
BsE Boyer sandy loam, 18 to 25 percent slopes--------------- 10 VIe-2 (ha) 58 M 63 
BvB Boyer gravelly loamy sand, loamy subsoil vraiant, 2 to 
6 percent slopes-------------------------------------- 12 TrIs-4 (4/2a) 56 G 62 
Bx Brevort-Selfridge complex------------------------------- 12 IIIw-10 (4/2c) 55 s 64 
CeA Celina loam, O to 2 percent slopes--------------------.- 12 I-1 (2.5a) 50 B 61 
CeB Celina loam, 2 to 6 percent slopes---------------------- 13 TIe-2 (2.5a) 50 B 61 
cf Ceresco fine sandy loam--------------------------------- 13 Vw-3 (L-2c) 57 co) 63 
Cm Cohoctah fine sandy loam-------------------------------- 1h Ww-3 (L-2c) 57 (@) 63 
CvA Conover loam, 0 to 2 percent slopes--------------------- 15 TIw-4 (2.5b) 51 J 62 
CvB Conover loam, 2 to 6 percent slopes--------------------- 15 TIw-5- (2.5b) 51 A} 62 
Cw Corunna sandy loam-------------------------------------- 16 TIw-8 (3/2c) 52 Ss 64 
DIA Del Rey loam, 0 to 2 percent slopes------------------~-- 17 TIw-2 (1.5b) 50 J 62 
DIB ‘Del Rey loam, 2 to 6 percent slopes--------------------- 17 IIw-3 (1.5b) 51 J 62 
DmA Del Rey-Metamora sandy loams, O to 2 percent slopes----- 17 IIw-2 (1.5b,3/2b) 50 J 62 
DmB Del Rey-Metamora sandy loams, 2 to 6 percent slopes----- 18 IIw-3 (1.5b,3/2b) 51 J 62 
DrA Dryden sandy loam, O to 2 percent slopes---------------- 18 IIs-2 (3a) 52 G 62 
DrB Dryden sandy loam, 2 to 6 percent slopes---------------- 19 IIe-3 (3a) 50 G 62 
Ea Edwards muck------------------~---------~---------------- 19 Ivw-5 (M/3c) 57 U 64 
Ep Ensley-Parkhill complex--------------------------------- 20 
Ensley part---------------------------------+------ = TIw-6 (2.5c¢,3c) 51 s 64 
Parkhill part---------~----------------------------- -- TIw-6 (2.5¢,3c) 51 P 63 
FtA Fulton sandy loam, O to 2 percent slopes--~-------------- al IIIw-2 (1b) 53 J 62 
FuA Fulton loam, 0 to 2 percent slopes---------------------- aL IIIw-2 (lb) 53 J 62 
Gd Gilford sandy loam---------~------------~--------------- 22 TIIw-6 (4c) 5h s 64 
Gf Gilford sandy loam, silty subsoil variant--------------- 22 IItw-6 (4/2c) 54 $s 64 
Gm Granby loamy fine sand---------------------------------- 23 TIIw-11 (5ce) 55 Q 64 
Hy Hoytville clay loam------------------------------------. ek TIw-2 (1c) 50 P 63 
Ta Lamson fine sandy loam------------~--------------------- a4 TIw-6 (3c) 51 s 64 
LeB Lapeer sandy loam, 2 to 6 percent slopes---------------- 25 IIe-3 (3a) 50 G 62 
LeC Lapeer sandy loam, 6 to 12 percent slopes--------------- 25 TIIe-6 (3a) 53 G 62 
LeD Lapeer sandy loam, 12 to 18 percent slopes-------------- 26 IVe-4 (3a) 56 G 62 
LeB Lapeer sandy loam, 18 to 25 percent slopes-------------- 26 Vie-2 (3a) 58 G 62 
Lh Lenawee clay loam-----------~-----------------------.---- 27 TIw-2 (1.5c) 50 P 63 
Lk Lenawee-Selfridge complex------------------------------- 27 
Lenawee part------------------------------~-------. eet TIw-2 (1.5¢,4/2b) 50 P 63 
Selfridge part------------------------------------- -- TIw-2 (1.5¢,4/2b) 50 K 62 
Im Linwood muck------------------------------------------~- 28 Ivw-5 (M/3c) 57 U 64 
LoA Locke sandy loam, O to 2 percent slopes----------------- 28 IIw-6 (3b) 51 K 62 
LoB Locke sandy loam, 2 to 6 percent slopes-------------~--- 29 TIw-7 (3b) 52 K 62 
V 


GUIDE TO MAPPING UNITS 


introduction to the section it is in for general information about its management. 


Acreage and extent, table 1, page 5. 
Predicted yields, table 2, page 59. 
Wildlife, table 3, page 66. 


This soil is known as Arenac loamy sand by the Michigan Agricultural Experiment Station. 


Other information is given in tables as follows: 


Engineering uses of the 
tables 4, 5, and 6, 
pages 72 through 101, 


Map 
symbol Mapping unit 
LsB Locke very cobbly sandy loam, 0 to 6 percent slopes----- 
Lu Lupton muck---~---------------~-------------------------- 
Md Made land---------------------------------+~--~---------- 
MeA Metamora fine sandy loam, 0 to 2 percent slopes--------- 
MeB Metamora fine sandy loam, 2 to 6 percent slopes---~----- 
MnA Metea sand, O to 2 percent slopes-----------~----------- 
MnB Metea sand, 2 to 6 percent slopes----------------------- 
MoB Miami loam, 2 to 6 percent slopes----------------------- 
MoC Miami loam, 6 to 12 percent slopes---------------------- 
MoD Miami loam, 12 to 18 percent slopes--------------------- 
MoE Miami loam, 18 to 25 percent slopes--------------------- 
MsB Minoa fine sandy loam, O to 4 percent slopes------------ 
NaA Nappanee loam, O to 2 percent slopes-------------------- 
NeA Nappanee clay loam, 0 to 2 percent slopes--------------- 
NcB Nappanee clay loam, 2 to 6 percent slopes--------------- 
OaB Oakville fine sand, 0 to 6 percent slopes--------------- 
OkB Oakville fine sand, loamy substratum, O to 6 percent 
slopes 2/--------------------------------------------- 
Pa Parkhill loam------------------------------------------- 
Pe Paulding clay---------------------~---~------------------ 
Sa Sanitary land fill---------------------------~-------.-- 
Se Saranac clay loam------------~~-----------~-------------- 
SdA Selfridge fine sand, O to 2 percent slopes-------------- 
SdB Selfridge fine sand, 2 to 6 percent slopes--~----------- 
SeA Selfridge-Lamson complex, 0 to 2 percent slopes--------- 
Selfridge part-----------------------------~------- 
Lamson part--------------------------------+------- 
SfB Selfridge-Lenawee complex, 0 to 4 percent slopes-------- 
Selfridge part------------------------------------- 
Lenawee part-------------~-------------------------- 
Sh Shoals loam----------------~~--~-------~--~~-----~------ 
sL Sims clay loam------------------------+-~-----~---------- 
SmB Sisson fine sandy loam, 2 to 6 percent slopes----------- 
SmC Sisson fine sandy loam, 6 to 12 percent slopes----~-~----- 
Sn Sloan loam-------------------+--+--~------~--------------- 
SpA Spinks loamy sand, 0 to 2 percent slopes---------------- 
SpB Spinks loamy sand, 2 to 6 percent slopes---------~------ 
SpC Spinks loamy sand, 6 to 12 percent slopes--------------- 
Ta Tawas muck--------------------------- +--+ ~~~ ++ =~ 
Ts Toledo silty clay loam---------------------------------- 
Tt Toledo clay----------------------------~---------~------- 
Ur Urban land-------~------------~--------.---------------- 
WsA Wasepi loamy sand, 0 to 2 percent slopes---------------- 
WsB Wasepi loamy sand, 2 to 6 percent slopes---------------- 
WtA Wasepi sandy loam, 0 to 2 percent slopes--~------------- 
WuB Wasepi sandy loam, silty subsoil variant, 0 to 4 
percent slopes-----------------------~----------------- 
WvB Wasepi-Au Gres complex, O to 4 percent slopes----------- 
Wasepi part------~~-------------------~~------------- 
Au Gres part--------------+-------~----------------- 
Wx Willette muck----------------------~---~------------------ 
2/ 


soils, 


De- 
scribed 


In referring to a capability unit or a woodland suitability group, read the 


Woodland 
Capability suitability 
unit group 

Symbol Page Symbol Page 
IIw-7 (3b) 52 K 62 
IIIw-15 (Mc) 55 U 64 
None None 
TIw-8 (3/2b) 52 K 62 
TIw-8 (3/2b) 52 K 62 
IIIs-3 (4/2a) 56 G 62 
TiIs-4 (4/2a) 56 G 62 
Ile-2 (2.5a) 50 B 61 
IIIe-5 (2.5a) 52 B 61 
Ive-4 (2.5a) 56 B 61 
Vie-2 (2,5a) 58 B 61 
TIw-6 (3b) 51 K 62 
IlIw-2 (1b) 33 J 62 
IIIw-2 (1b) 53 J 62 
IIIw-2 (1b) 33 J 62 
IVs-4 (5a) 57 E 62 
Ivs-4 (5/2a) 57 E 62 
TIw- (2.5¢) 51 P 63 
IIIw-1 (0c) 53 P 63 
None None 
VWw-3 (L-2c) 57 e) 63 
ItIw-9 (4/2b) 54 K 62 
TIIw-9 (4/2b) 54 K 62 
ItIw-9 (4/2b,3c) 54 K 62 
IlIw-9 (4/2b,3c) 54 s 64 
IIIw-9 (4/2b,1.5¢) 54 K 62 
TItw-9 (4/2b,1.5¢) 54 P 63 
Vw-3 (L-2c) 57 f°) 63 
TIw-2 (1.5c¢) 50 P 63 
IIe-2 (3a) 50 G 62 
IIIe-5 (3a) 52 G 62 
Vw-3 (L-2c) 57 ¢) 63 
IIIs-3 (4a) 56 E 62 
Tits-4 (ha) 56 E 62 
TIIe-9 (4a) 53 E 62 
Tvw-5 (M/4e) 57 U 64 
TIIw-1 (1c) 53 P 63 
IIIw-1 (1c) 53 P 63 
None None 
IIIw-5 (4b) 54 K 62 
IIIw-5 (ub) 54 K 62 
TIIw-5 (4d) 54 K 62 
IlIw-5 (4/2b) 54 K 62 
ItIw-5 (4b,5b) 54 K 62 
IIIw-5 (4b,5b) 54 L 63 
IVw-5 (M/1c) 57 U 64 


This soil is known as Berrien sand by the Michigan Agricultural Experiment Station. 
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